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Or; the Right Ufe of the 

Contemplation of the W orks of 
the C R E AT OR; & c. 


VOLUME II. 

CONTEMPLATION XVII; 

■* Of the Air. 


Sect. I. Tranftion to the Coiftemplation of the 

World. 

E have hitherto befen employ’d in 
Contemplating what we our felves 
are, and with how much Wifdom and 
Power; and (what lays us under higher 
Obligations) with how much Good- 
nefs dur rtiofl gracious Creator has thus wonder- 
fully formed us, and daily and hourly preferv’d us. 
If now we proceed, and obferve all that is round 
Vgl, II. Y ftbthic 
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about u*, we (lull again difcover a whole World 
full of innumerable bodies, innumerable Motions, 
innumerable Phenomena or Appearances, innu- 
merable Operations and EfteCfs of an inexpref- 
dble Number of Things ; fo that the mod labo- 
rious and diligent Enquirers, after their indefati- 
gable Diligence, have made fo little Progrefs, as 
to be forced to acknowledge, that all that they 
know of the Univerfe, even at this time, is but 
a fmall part of what is dill to be known. How- 
ever, as little as this may feem to be, it is yet fo 
condderable, that it mult caufe every Man that is 
not vainly puffed up with the Conceit of his own 
Wifdom, to link down into the deeped Humility 
and Submiffion, when forced to confefs a Glorious 
Creator, from the Contemplation of the mod 
amazing Greatnefs of his Works ; fo that it is 
not poflible (unlefs the Vengeance of a God un- 
judly blalphem’d reds upon him) that there 
fhould be one lingle Soul fo miferably blind and 
unhappy, as to think it credible, after a regular 
Inquiry, that fo many and fo wonderful things, 
that for fo many Ages together could continue 
without change and confufion in their fird ap- 
pointed Order and State, can be the ed'eft of 
mere Chance and ignorant Caufes. Befidesthat, 
as unconceivably great and terrible as they may 
appear with refpeCt to Men, they are neverthe- 
lefs compelled by an invifible Power and Di- 
rection, not only to concur in preferving us alive, 
but alfo to contribute after fuch different ways to 
our Convenience, Refrefhment and Pleafure. 

And that we may not be fuppos’d to advance 
this, from an Admiration merely groundlefs, (for 
Admiration may be owing to Ignorance, as well 
as Knowledge ) of the many Properties of 
Things, whofe particular Difcuflion would not: 
only exceed the Defign of this Book, but even 

our 
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our Strength and Underftanding, let us take 
a few into Confideration, in which the Great 
Creator and Ruler of the World has vouchfafed 
to reveal his Ways in fome meafure to Mankind i 
And further, ferioufly refied with our felves, 
whether they may not chearfully and undeniably 
ferve to convince a Mind defirous to know its 
Maker, that we have much more reafon to ac- 
knowledge, in the Stru&ure of the Univerfe, a 
Wife, Powerful, and Gracious Being, than the 
Skill of an Artificer from the molt curious Ma- 
chine that ever was produced by the Ingenuity 
and Workmanfhip of any Man whatever. 

Sect. II. Firjl of the Air . 

T 0 avoid Confufion, and obferve fome Order 
in the Contemplation of fo many things, we {hall 
begin with thofe that are abfolutely ufeful and 
neceffary to the Prefervation and Well-being of 
Man ; therefore we fhall treat of Air, which is 
the principal of them ail ; and firft, of fome 
Properties thereof, and then of what Advantage 
and Service it is to Men, Beads, Plants, and 
other Things ; all which we {hall briefly Chew in 
fome few Cafes. 

Sect. III. The Gravity and Elajiicity of the Air. 

The Diligence, or rather the good Fortune, 
of the Philofophers of the laft Age, has brought 
to light two remarkable Difcoveries, and which 
were entirely a Secret to all the Ancients, touch- 
ing the Conftitution of the Air ; namely its Gra- 
vity or Weight, and its Spring, called in Latin by 
the Modern Naturalifts, Vis Elaflica. 
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Sect. IV. An Experiment concerning the Gravity 

oj the Air. 

For fome thoufand Years the Air was eftcem’d 
to be a body fo light, that it would never defeend 
like other Bodies, till the Invention of Barometers 
gave the iirft hint to Mankind, that the Air 
might hkewife be a heavy Body. 

And how greatly the Experiment of thefe Wea- 
ther- Glalfes has contributed to the chief Proofs 
of the Gravity of the Air, may be feen by the Su- 
fpeniion of the Quickfilver in thofe Tubes in 
many Cafes, which is to be afcribM, firft to its 
Elafiic Faculty, and afterwards to its Gravity, 
which caufes the faid Faculty to exert itfelf ; as 
will appear by what follows. 

Wherefore, in order to prove direddy the Gra- 
vity and Weight of the Air, this Method feems 
to afford the ftrongeft Proof, or at leafl the clear- 
ed; and fimpleft : Take a Glafs full of Air, and 
weigh it in a nice and exadt Pair of Scales; then 
drawing out the Air as far as poffible with an 
Air-Pump, and weigh it again, you will find that 
it was fenfibly heavier before the Air was ex- 
haufled than it is afterwards. The hollow Glafs 
Balls which are commonly fold with the great 
kind of Air-Pumps, are very proper for fuch an 
Experiment, and bigger Glaffes are yet more fo. 

I find in my Notes, that fuch a Ball or Bubble 
had loft with its Air, fixty two Grains of its 
Weight, which is more than diffident to convince 
us of the Gravity of the Air. According as we 
make ufe of bigger or fm-aller Bubbles, this Diffe- 
rence will appear greater or lefs. 
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Sect. V. and VI. The Air’s Elnflick Faculty , 
proved Experimentally . 

The Second Property, for the Knowledge of 
which we are beholden to the Difcoveries of 
later Years, is the Elnflick Power or Springinefs of 
the Air ; whereby its Parts, like Steel Springs that 
are bent with Force, do continually endeavour 
to expand themfelves; and fo by their Separation 
from each other, to take up a larger Space, dri- 
ving away and prefling on every Side, all. that 
makes any Refinance to them. 

To prove this, many Experiments have been 
made by the Famous Boyle and others. The com- 
mon Method of {hewing it is by a little Bladder 
E (Tab. XIII'. Fig. i.) which, is about as bigas 
a large Goofe Egg, when full blown. Squeeze 
the Bladder fo as to leave but a very fmall quan- 
tity of Air in it : Then having tied the Neck 
clofe, hang it up by its String to the little Hook 
D, of the Glafs Receiver ABC, which being 
laid on the Plate of the Air-Pump B A, if you 
exhauft the Air from the Receiver at F, which 
pafs’d on the outfide of the Bladder, the Spring 
of the Air in the Bladder will exert it felf fo, 
that the Bladder will fwell as if it was ftrongly 
blown up with a Pipe. 

And for a further Proof of this Elaftick Power 
of the Air, feveral other Experiments, hereafter 
quoted in the proper Places, may be ferviceable. 

Sect. VII. The Preffure of the Air. 

N o w that Operation or Effed which the Air 
has upon other Bodies, by this its Weight joined 
to the Expanding or Elaftick Force of its Parts, 
ts what the Moderns call the Preflure of the Air-: 

The 
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The furprifing Strength of which is incredible to 
many,' and the Properties in its Ufes no other 
than wonderful. 

Sect. VIII. The Miftakes of fome Atheifts. 

Now before we proceed any farther, let us 
anfwer thefe Men, who to defend their unhappy 
Notions, viz,. That there is not much Wifdom requt - 
fite in the Direction of many Things about them , al- 
ledge, That mod: of thofe Things are either en- 
tirely at reft, or at leaft mov’d but very flowly, 
and think this a ftrong Argument for their Afler- 
tions, becaufe when things are fupoos’d to be 
without Motion, there does not feem much Wif- 
dom not Power neceftary to continue them in the 
State in which they are j becaufe a flow and lan- 
guid Motion is known not to want fo much Force 
and Diredion to prevent its doing Mifchief, as 
that Motion which has more Velocity and 
Strength in it : And if this laft be allow’d, the 
firft carries a great deal of Probability with it, 
at leaft in the Minds of ignorant Perfons : For 
feveral People fitting in a Chamber, for inftance, 
are not fenfible of any Force upon them from 
Powers operating externally ,* the Glafs of the 
Windows, that is known to be fo brittle, remains in 
the fame Condition ; the Tapiftry or Hangings 
of the Room immoveable •, not a Hair of their 
Head ftirs; in fhort, every thing feems to them 
plainly enough to be in perfed Reft. Let ’em go 
abroad, and unlefs the Air be put into Motion 
by Winds or Storms, they meet with no violent 
Oppofition, but every thing feems ftill and calm 
to them, excepting perhaps fome uncommon Re- 
volution or Changes, which, becaufe they can- 
not eafily trace the Caufes, feem to be merely 
fortuitous ; from whence they conclude, that at 

fuch 
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fuch times they are Safe and Secure enough, 
and hand in need of no greater Power than 
they themfelves are able to furnifh for their own 
Defence. 

This Miflake does oftentimes render the unhap- 
py Atheifts very eafiefor a while, and makes them 
Hatter themfelves, that there is nothing about 
them which they need to fear. But in order to 
excite different Thoughts in them, and to make 
them apprehend Matters as they really are ; let 
them go on and Contemplate with us thofe great 
and terrible Powers, which, even at the very time 
that they think themfelves to be in the furefl Calm 
and Stillnefs, move continually round about them, 
and they continually live in the midfl of ’em ; 
which Powers, if they were not mod wonderfully 
reflrained by an Equilibrium or Balance, (and fo 
hinder’d from hurting us, and thereby only ren- 
der’d infenfible) would be able, as foon as ever 
that Equilibrium ceafed to operate, in an inflant 
of Time tocrufh us into Atoms. 

S e c t. IX. A Description of the Barometers ; and 
an Experiment of the Preffure , and of the Weight 
oj the Air thereby. 

N o w to the end that this may not appear to 
any one more marvellous than true ; take a Glafs 
Tube AO (Tab. XIII. Fig. 2.) of about three 
Foot in length, and of the bignefs of a Goofe or 
Swan’s Quill, clofed at A and open at O ; let it 
be filled with Quickfilver ; then flopping the Ori- 
fice O with your Finger, turn it down into ano- 
ther Veffel of Quickfilver, as deferibed here in. 
the Glafs BOD; then drawing your Finger 
away, the Quickfilver that is in the Tube will 
have an opportunity of finking down, fome of it 
running to the other that is in the Glafs. But it 
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is well known to all that have taken any Pains to 
enquire into the Modern Philofophy, that the faid 
Quickfilver that is in the Tube will flop about F, 
at the height FI of 28, 29, '30, or 3 1 Inches 
above the uppermoft Superficies B D of the 
Quickfilver that is in the Glafs Veflfel. Now 
that this happens becaufe the Air does prefs up- 
on that Part of the Superficies B D, that is out 
of the Tube, as much as the Quickfilver within 
docs upon the Part C I, which is dire&ly under 
the Tube, will appear from the following Rea- 
fons. 

I. Becaufe when the Preffure of the Air upon 
the Quickfilver B D out of the Tube is greater 
or lefs, that within the Tube does either rife or 
fall, as is obvious in all the Barometers or Weather- 
Glaffes which are only made after this manner. 

JI. This may be likewife deduced from thence, 
that in cafe we pour Water, Lyc, or any other 
heavy Liquor to the Height W K, upon the Quick- 
filver B D, and fo augment the Preffure with that 
additional Weight, the Quickfilver at F will be 
proportionably higher ; and again lower, if we 
draw the Water off by a Pipe of Crane, and there- 
by kffen the Preffure upon B D. 

III. The lame is very plain, if we cpver the 
whole with a long Glafs Receiver, H G L, on 
the Air-Pump, and by exhaufting the Air in P, 
or in the faid Receiver, from thence into the 
empty Pump, remove the Preffure which this Air 
made upon the Quickfilver B D ; for then we 
fhall fee that the other in the Tube between 
I and F, will defcend to C I, or about as low as 
that which is in the Glafs out of the Tube, and 
rife again to the fame Height F, when we let 
in the Air again to the Receiver, whereby the 
Preffure upon the Superficies B D may be in- 
creased. 

Hence 
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Hence then it is plain, that while the Quick- 
filver hands thus hill in the Barometer , and in the 
Glafs VclTel in the open Air, every fimilar part 
of the Horizontal Superficies of the Quickfilver 
YX (which may be fuppofed to pafs through the 
Mercury under the Orifice of the Tube O M) 
(uftersa like Preflure ; becaufe otherwifetheQuick- 
lilvcr would not remain at reft, but the Parts of it 
that were more ftrongly prefied, would recede 
downwards j and the Parts that were leaft prefled, 
would be compelled to afeend; which is fufticicntly 
known from the Principles of Hydrojlaticks : for 
which reafon then, if one fnppofcs the Part NQ 
to be equal to OM, both of 'em will undergo 
an equal Preflure; for the Parts of the Quickfilver 
R N Q S, and C O M I, being of an equal 
Height, arc likewife of equal Weight ; and fince 
they are at reft, they muft have the fame perpen- 
dicular Preflure ; the Part R S, which is in the 
open Air, will be as much prefled by the perpen- 
dicular Column of Air TR S V, as the Part C I, 
which is in the Tube, by the incumbent Column 
of Quickfilver ZFCI. And to conclude ; each 
part of every thing that has Air impending oyer 
it, fuft’ers as great a Preflure as if there were a 
Column of Quickfilver of 28, 29, 30, or 31 

Inches upon it, according totheHeighth in which 
it is found at that time in the Barometer. 

Now, according to our Experiments, as well 
as thofe of others, Quickfilver is about fourteen 
times as heavy as the like quantity of Water • and 
fo the Air preflies as ftrongly upon every thing 
over which it is impending, as if there were 
fourteen times twenty eight Inches, or reducing 
the fame to Feet, as if there were 32 [ Feet of 
Water (taking it at the very loweft) lying upon it. 


Sec t. 
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S e c t. X. X Barometer of Winter and Lye, ami 
fome Experiments. 

N o w that we may not be here miflaken in the 
Deduction of Confequences, which often happens 
in Phyfical Enquiries (forafmuch as when we think 
to have deduced by good Arguments a fecond 
Phenomenon from a once made Experiment, we 
do not always find the matter of Fad to agree 
with our Thoughts • fince in the fecond Trial, 
other Caufes may likewife intervene and co-ope- 
rate, which we did not think of in the Dedudion, 
as it happens to thofe that cxcrcife themfelves in 
fuch Enquiries more frequently than they could 
wifhp) I therefore took a Tin Tube of 36 Foot 
in Length, bat found, tho’ it had been made 
with great Exadnefs, that it was not compleatly 
Wind-tight ; wherefore there was another Tube 
of Glafs of about the fame length prepared, in or- 
der to make it a Barometer of Water : This was 
fattened to a piece of Wood, and then tied to the 
Sail of a Wind-mill, and fo let down perpendicu- 
larly, its lower end being firfl flopp’d with a 
Cork and Bladder; after which, it was filled full of 
Water from above, flopping at every turn till the 
Air got above the Water : being full, it was after 
the fame manner carefully flopp’d with a Cork 
and Bladder ; then the lower Orifice of the Tube 
that flood in the Water being open’d, the Water 
in the Tube immediately defcended, but flood 
flill at the Height of about 3 3 Feet, as the Quick- 
filver does in a Barometer, till the upper Ori- 
fice being likewife unflopr, and the Preffure of 
the external Air thereby admitted, the whole 
Mafs of Water that was in the Tube fnddenly 
fubfided into the Ciflern. Thus this Experi- 
ment fhews the Agreement between the Matter of 
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Ea£t, and the Confequences that we have before 
deduced touching the proportionable Gravity of 
Water and Quickfilver ; namely, that Air prefl'es 
upon all Bodies with the fame Force as Water 
would, if it \yere incumbent on them about 33 
Foot. 

If any one fhould have a Mind to try the fame 
Experiment, but had not the opportunity of pro- 
curing from proper Glafs-Blowers fuch a Tube of 
36 Foot in Length, he may, as we do, make ufe 
of the broken Necks of Bolt Heads or little Chy- 
mical Phiols, which being thruft into one another, 
may be joined with the Emplnflrum de Minio , or 
Red Lead, mix’d with Oil of Olives, and boil’d 
up to the Coniiftency of a Salve ; and putting a 
wet Bladder over it, bind it about with a fmall 
Packthread: This will make a Tube as perfe&ly 
Wind-tight for a while, and as good for the Pur- 
pofe, as if it had been one whole piece. 

Another thing which rauft not be here pad; by, 
is, that the fubfiding of the Water with an infinite 
Number of little Bladders, appeared afeending 
thro’ the Water • which did not proceed from the 
external Air, but from that which was in the 
Water; the Caufe of which was, that by the fub- 
fiding of the Water there was an empty fpace left 
above in the Tube, and confequently the Prefliire 
upon the Water was remov’d ; whereupon the 
Air that was in the Water, expanding it felf, 
afeended juft after the fame manner as we fee it 
happen in Water, under the Bell of the Air-Pump, 
when the Air that prefled upon it at firft is ex- 
haufted. 

They that defire to be entirely Catisfied of what 
we here mention', may fill the Tube of the Baro- 
meter (Tab. XIII. Fig. 2.) A O M, with Water 
inftead of Quickfilver, and place it in the Glafs 
Veflel that islikewife filled with Water up to B D ; 

then 
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then pumping the Air out of the Receiver H G L, 
they will fee the Water fubfide from A to F, and 
lower^ but in the mean while, numberlefs little 
Bubbles afcending in the Water for the Reafons 
before-mentioned; and that thofe Bubbles are really 
Air, and not Water it felf, may appear, Firfl , By 
letting the Air into the Bell again, becaufe that the 
faid Air remaining above at A F, will hinder the 
Water from being prefl'ed by the Air P, and rifing 
higher in the Tube than F. Secondly , Recaufe if 
you exhaufl the Air that is in the Receiver at P 
any farther, the Air at A F expanding it felf, will 
prefs the Water a great way beneath Cl, orBD, 
where defcendingonly by its own Weight, it would 
have flopp'd by it felf. Thirdly , For a farther 
Proof of the aforefaid Propofition, you may fee 
by taking away the Receiver H G L, and hold- 
ing a Coal of Fire near the Air at A F, that the 
Water being ratified by the heat of the Coal^will 
be preffed down to 2 F ; which affoon as the Air 
at A F becomes cold, will afcend again. 

I find thefe Particulars among my Notes upon 
this Experiment, to prove that it is not poflible to 
make a lafling Barometer of Water, which would 
otherwife have a great many Advantages over 
thofe of Quickfilver. If inflead of Water one 
fhould take Lye (which tho' it had flood fix Years 
in the open Air, had never admitted any Air into 
it, at leafl as far as could be difcover'd by the 
help of an Air-Pump} it might perhaps furnifh us 
a ufeful Barometer, and in my Opinion, even 
better than one of Water, out of which the 
Air has been driven by Boiling, becaufe after a 
while the Air mingles it felf again with the Water. 

I hope this Account will not be uncacceptable 
to fuch as do not underfland the true Properties 
of the Barometer, tho ? it be now very common ; 
che rather,* becaufe what we have faid above 
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(namely, that the Force with which the Air pref- 
fes upon all things is equal to that of a Column 
of Water of about 33 Foot in Height) is fhewn 
in all its Circumflances ; and fo every one that 
reprefents the thing to himfelf, may confider the 
terrible powers which, tho’ he feels nothing of 
'em, are continually exerting themfelves upon, 
and round about him. 

Sect. XI. The dreadful Preffure of the Air upon a 

Man. 

Now tofhewthe incredible Greatnefsof that 
Force which the Air exercifes upon our Bodies, 
let us for once fuppofe (it being too laborious and 
unnecelfary alfo to defcribe the fame with the ut- 
moft Exadnefs) that a Man of fix Foot in Height, 
is one Foot in Breadth from Top to Bottom, the 
broader and narrower Parts being reckon’d toge- 
ther ; fo that the Superficies of his Body, both 
before and behind, may comprife 6 Foot each, 
the roundnefs of the Sides being counted in, if 
this Computation fhould feemtoo large. 

Now according to what has been laid, everyFoot 
in Breadth fuftains as much Weight as if there 
were a Column of Water of 30 Foot at leaft upon 
it ; we put 30 inflead of 33 Feet here, becaufe 
the Air has a different Weight at different Times, 
and the very fmallelt of it will be afufficient Proof 
of our Hypothefis. 

And every Cubical Foot of Water Weighs about 
6 3 Pounds, as we have found it upon Trial, tho’ 
others make it a little heavier, which may proceed 
from feveral Caufes, fuch as the difference of Wa- 
ters and Seafons, and of the mixture of more or 
lefs Air therein ; but this is not material, for the 
fmalleft Weight is here the ftrongeft Proof. 


This 
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This then being fuppos’d, altho* this Prelfure 
upon our Body is moitly fidewife, and (excepting 
that upon the Head) is rather a lateral than per- 
pendicular Prelfure ; yet it is well known to thofe 
who underhand Hydroflatkks , that by reafon of 
the height of the Air, and the fmallhefs of a 
Foot with refpeft thereto, there is little difference 
between the lateral and perpendicular Preffure ; 
and he that is no Mathematician may likewife 
experience the fame ; becaufe, whether he hands 
upright, or whether he lies all along upon the 
Ground (at which time the Air will prefs perpen- 
dicularly upon every part of his Body) he does 
not perceive the lead Difference. From whence 
it then follows, that upon every Superficies of 
One Foot of our Body, there always lies a Weight 
of 30 times 63, that is, i8po Pounds ,• and ac- 
cordingly, upon 6 Foot, which we have fuppo- 
fed to be the Breadth of the Body, 6 times 1890, 
that is, 1 1340 Pounds, with which Weight our 
Body is preffed only before, or behind ; fo that 
if you take the whole Force of the Preffurej 
which is equally fuftain’d on both fides of the 
Body, the whole Weight will amount to 22680 
Pounds. Now to avoid any miftake, we will 
fuppofe it in round Numbers to be no more than 
20,000 Pounds, which is certainly not too much. 

Sect. XII. ComiSlions from the foregoing Ob- 

fervations. 

4 % I 

N o w could any Body have imagined, if this 
irrefragable Truth had not been demonftrated by 
the plaineft Experiments, tha: when he thought 
he was free and felt nothing, he (hould be ,o;.ded 
upon every part of his Body before and behind 
with no lefs a Weight than that of 20,000 Pounds ; 
and that nothing could have faved him from be ng 

crufhed 
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crufhed to pieces by fo terrible a Force, than that 
exa£t Balance of another Force againft it ; where- " 
by the one operates juft as much in favour of us, 
as the other would do to our Prejudice. 

Now that this moft aftoniftiing Force would be 
more than fufficient to crufti our Body to pieces, 
can be doubted by no Body ; forafmuch as if the 
Prefture of 10,000 Pound Weight upon one fide 
fhould ccafe to refill or balance the like Weight on 
the other, our Body would feel the fame, juft as if 
a Weight of 10,000 Pound did prels upon the fore- 
part of it, not only flowly and gradually, which 
yet would be enough to deprive us of Life, but 
as much as if the like Weight of fo many Thou- 
fand Pounds were fuddenly call againft out 
Body : For the Elaftick Power of the Air, if the 
Balance thereof be taken away, exerts itsPrelfure 
with a more terrible V elocity than can be imagin- 
ed. Now fince every one of us is bound to ac- 
knowledge herein a Power preferving him every 
Minute from utter Deftru&ion, and that the 
fame Power operates according to the Rules of a 
wonderful Wifdom ; can we do other wife than 
afcribe all this to an infinitely Wife Dire&or ? 
And if it cannot be deduced from ignorant 
Caufes, let the Atheift confider with himfelf what 
he has to expefl for fuch blafphemous Nega- 
tions of fo wife and mighty a Being. 

Sect. XIII. and XIV. Experiments / hewing the 
Prtjfure of the Air. 

N o w as ftrange as all thismay appear to any 
tody, yet all they who are ufed to Pumps, know / 
that it is true : For if on the Top of a round 
Brafs Vefl'el ( 7 ab. XIII. Fig. 3.) which is open at 
C D, you fix a flat Glafs A B, which is adapted 
to the upper Orifice thereof ; and (to prevent 
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the entrance of the lead External Air N, and 
mixture with that of K in the little Veffel) thro' 
the Pailage which is between the Glafs A B and 
the Circumference of the Vefl'el, it being dopt 
with a mixture of Sheeps Suit and Wax, and fo 
let down together upon the Brafs Plate H I, of the 
Air-Pump and its Leather; then the Glafs A B 
(like all others that are in the Air) will remain 
wholly unmoved between the equal Preflureof the 
oppolite Air at N and K, as is diffidently known. 

Now that this only happens on account of the 
exad Balance of both thofe Columns of Air, by 
means of which the Air at K preffes the Glafs 
upwards with jud as much Force as the fame is 
pred downwards by that at N, may appear from 
hence ; forafmuch as when the Force of the Air 
at Kis never fo little diminifhed by pumping out 
fome of it, one fhall fee that the Column E AB F, 
of the external Air N, preding upon the other 
lide of the Glafs, will not only burd it, but will 
break it all to pieces, with a Noife like the Dif- 
charge of a Gun ; which to perform in the like 
manner, would require a very great Strength and 
Swiftnefs in the blow of a Hammer. 

The faid Force of the Air appears likewife by 
exhauding as far as one can the Air out of a 
Globe of Glafs A B (Tab. Xtll. Fig. 4.) and af- 
terwards having turned the Cock E, by taking the 
fame off and placing it in a Vefl'el of Water 
L F G M, with its Orifice D downwards. Then 
turning the Cock E back again, whild it is under 
Water, fo that the faid Water may enter into the 
Globe by the part DB; whereupon immediately 
as foon as the Cock E is open’d, the Air at H and 
K, gravitating or preffing upon the Water L M, 
which is on the outfide of the Tube D B, exerts 
its Force, caudng the Water to fpring thro’ the 
Tube into the empty Globe with as much Vio- 
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tence and Swiftnefs as a Fountain, fo that it will 
very much furprife thofe that have never feen the 
like. , ’ ' 

Now the Caufe thereof is, that by exhaufting 
the Air out of the Globe A B, the Oppofition or 
Reflftance is likewife taken '2 way ; which other- 
wife, when the Globe is Full of Air, does with 
equal Force withftand the Water to be driven up 
thro* the Tube D B, by the Preflure of the external 
Air at H and K, is plain from hence ; becaufe we 
know that upon admitting the Air "again into the 
Globe, and putting every thing in Statu quo, there 
will not be the leaft Motion difeover’d in the 
Water j which being prefled upwards : and down- 
wards with equal Force in the Tube B D, between 
the two Powers of the Air within and without 
the Globe, reciprocally ailing upon each ’others 
does confequently remain quiet, and, as far asit.ap- 
pears, without any fenlible Diftiirbance. * * 

Sect. XV. Convictions from the foregoing Obfer- 

vations. 

Now I fubmit it to any Body, who front 
what we have here faid has attained to a true 
Idea and Conception of thefe dreadful Powers bf 
the Air, wherher inftead of believing that all 
things in which he can difebver no Motion .round 
about him, do remain at Reft ; whether, I fay, he: 
is not now convinced that he is every moment of 
his Life encompafs’d with fuch a Force as a&s-up- 
on him and every thing befid'es ; and of which, if 
the Wifdom of the great Director did not hinder 
it by an Equilibrium , from exerting all its Strength 
upon him, the half only would fuffice to crufh him 
and every thing elfe breathing, to pieces ; and con- 
fequently, whether he can imagine, that it is by 
mere Chance only, and without any Wifdom, that 
Vol.II. C while 
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while he walks in the midft of it,he ispreferv’d from 
the fatal Effe&s thereof ; the rather, if he does at 
all refled upon the following wonderful manner of 
fuch Prefervation. As firft , that a very fmall Quan- 
tity of the Air, and which is hardly worth naming, 
ftiould be capable of making a Refiftance, and of ba- 
lancing an unfpeakable greater Quantity thereof, 
and hinder it from crulhing moft of the things 
that are under it. Secondly , that befides fuch a Re- 
fiftance, the aforefaid fmall Quantity of the Air does 
equally operate and gravitate with all the reft of 
the Ait extended even to the Clouds and higher. 
Now as the firft hinders every thing from being de- 
ftroy’d, the fecond is no lefs ufeful to Men, tho* 
they are capable of ufing but a very little thereof. 

Sect. XVI. A little Air refifts a greater quantity'. 

One may fee an Inftanceof the firft ix\Tab. XIII. 1 
Fig. 3. where a Glafs A B, impervious to the Air, 
is placed upon a little Veflel ABCD ; which 
(landing upon the Brafs Plate and its moiften’d 
Leather HI, is thereby clofed at Bottom, as it may 
be after another manner, if People will, fo that the 
little Air at K, remaining inclofed therein, makes 
fo equal and fo compleat a Refiftance againft the 
Air EABF (which otherwife, as we have fliewn 
above, breaks the Glafs, and being extended 
from the Top of the Clouds down to the Earth, 
does a thoufand times furpafs the Air at K, both 
in Quantity and Gravity) that the Glafs AB, tho* 
never fo thin and brittle, is not in the lead hurt 
thereby. 


Sect. 
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Sect. XVII. A little Air gravitates as Jlrongly as 
. a great deal. 

The Second , by which we fee that a fmall quan- 
tity of Air (befides the Refinance abovementioifd) 
does likewife gravitate and prefs equally with the 
whole external Air, may be firft proved by Tab. 
XIII. Fig. 2. where the Quickfilver in the Baro- 
meter A I, with its little Glafs B X, Handing in 
the open Air, is thereby railed and fufpended to 
the Heighth F I. Now if you cover the whole 
with the Glafs Receiver H G L, fo that no Air 
befides that which is in the Receiver can a6t upon 
the Quickfilver at B D ; yet you will fee that that 
which is in the Tube will preferve the faid Height 
of F I. So that it is here proved unanfwerably, that 
the Air in the Receiver, how little foever it be, 
gravitates as ftrongly, yea even more upon the 
Qnickfilver B D, than the whole external Air had 
done before. 

But in Tab. XIII. Fig. 5. you may have an oc- 
cular Demonftration of it, if you place a long 
Tube F O flike that of a Barometer, but open at 
both ends) in a little Glafs Veffel GKP Q, thruft- 
ing it thro 5 the Covering of the faid Glals Veffel 
G K at I, and doling it round about ; into this 
Veffel you mull pour thro* the little Hole at N, 
(which was flopped before with a Screw) fome 
Quickfilver, till it rife up to B D, a.good deal high- 
er than the End of the Tube O, whilft the reft of 
the Veffel B D G IC, has nothing but Air in it. 
Then flopping again the little Hole at N with the 
Screw, fet the whole Apparatus under the Receiv- 
er H S L, and exhaufting the AirV V, you will fee 
that the little included Air at G B D K, will lofe 
its Refiftance, and prefling upon B D, by its rati- 
fying and expanfive Faculty, will force the Quick- 
Cs filver 
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filver in the Tube to afcend to the Heighth of F ; 
which was about the fame with that at which the 
Quickfilver remained {landing in a Barometer, 
when fufpended by the Preffure of the whole Air. 

Sect. XVIII. The Difference between the Gravity 
and Elaflicity cf the Air. 

Now the fir ft (that is to fay, the Refiftance 
which a fmall Quantity of the Air makes againft 
a greater) is common to all other Liquids, accor- 
ding to the wonderful Laws of Hydroflaticks y to 
which the weight of all Fluid Matters fubmits it- 
felf in its Operations. Accordingly, we fee that 
all Liquors prefs’d upon, do either prefs recipro- 
cally, if they be elaftical, or otherwife refill like 
folid Bodies ; as may be experienced Jn a clofed 
Syringe or Air-Pump, in which there is either 
Water or Air ; this laft Effed however, ought to 
be rather afcribed, as we think, to the Air’s Ela- 
ftick Faculty, than the Weight thereof, which ap- 
pears from hence, that the' weight of the included 
Air GBDK, does hardly bear any Proportion to 
that of the Quickfilver in the Tube F I ; and 
again, becaufe if we fhould fill the fpace GBDK, 
where the Air is, with a heavier Matter, or with 
Quickfilver itfelf, the Quickfilver in the Tube 
(tho’ the Air were exhaufted out of the Bell) 
would not rife higher than I. 

Sect. XIX. How the Elaflick Power of the Air 
works by the Gravity thereof. 

Now- in order to underftand in fome manner, 
how the Weight of the Air and. the Spring there- 
of, do produce thefe their Operations with one 
another, we mult reprefent to ourfelves, that in 
Tab. XIII. Fig. 6. there is a Column of Air, A,H, 

confifting 
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confifting from Top to Bottom of a great number 
of Air Particles, fuch as A, B, C, D, E, F, G, P, 
&c. each of which have a certain Weight, where- 
by they gravitate upon thofe that are under them. 

We muft like wife fuppofe, that in each of them 
(of what Figure foever they be) there is an inhe- 
rent Elaftical Power, by which, like the Steel 
Springs of Watches, &c. being bent together, they 
endeavour to expand themfelves again with the 
fame force wherewith they were bent. 

From hence it follows, that the lowermoft 
Parts of the Air, G and P, &c. bearing the Weight 
of all thofe that are above ’em, muft be more bent 
than thofe that are higher and bear alefter Burden, 
as ABC; for which reafon the undermoft, P G, 
endeavouring more forcibly to reftore themfelves, 
will prefs the Body I K, that fupports them, with 
more violence, as thofe that ftand above the Body 
N O, do the fame. 

And fo far the Point H bears no more than the 
Weight of all the Air-Particles A,B,C,D,E,F,G,P, 
&c. which ftand upon one another, without any re- 
markable Alteration of the Elaftick Power. 

But if we proceed further, and place another 
folid Body between thefe Air Particles, thereby 
cutting off thofe that are at P and G from the 
aforefaid Column, and like wife encompafs the 
place LIR M by folid Bodies, in fuch manner, 
that the Air Particles, P and G, are entirely fepa- 
rated from the others. If now (as in Water which 
has little or no Elafticity) the Parts P and G did 
prefs by their Weight only upon the Body I K at 
H, the faid Body I K, would be fo much lefs 
prefled than before, that the Body L M was 
placed above G ; forafmuch as I K does now only 
bear the Weight of P and G ; whereas it had 
born before, the weight of all the Parts of the Air 
Qf which the whole Column A P confifted. 

C 3 Btt* 
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Bin fuppofing on the contrary, that the Parts 
A, B, C, B, E, F, G, P, had all, like the Air, an 
Elaflick Faculty, and fhould again endeavour to 
expand themfclves in Proportion to the Preflure of 
thofe above them, the Body I K ; will then be 
prefled as much by thefe two Parts P and G, as it 
was before by the whole Column of Air from A 
to P ; for fince the Parts P and G, that were cut 
off, are continued in the fame Inflexion, by the 
Refiflance of the folid Body L M, which they 
had acquired by the weight of the incumbent 
Parts A, B, C, D, E, F ; their Expanfive Faculty, 
and confequently the Gravitation or Preflure which 
they make upon the Body I K at H, will remaim 
equally great. 

And thus we fee, that the weight of the Air 
Particles, bearing upon one another from A to 
P, do prefs the lowermoft P G ; and bending the 
fame, do encreafe their Elaflick Force ,• fo that 
how little foever they might have been, whilft by 
the Refiflance of a folid Body ILMK, they were 
hinder’d from expanding themfelves farther, thefe 
few Parts P G, that are cut off and excluded from 
the reft, do prefs the Body I K, upon which they 
aft, as much as if the whole Column of Air A P 
remained over them. 

Now, that this laft obtains in the feparated Parts 
of the Air, has been lately fhewn in §. xvii. from the 
Effefts of the included Air in the Place GBDK. 

Sect. XX. The Air that bears mofl Weight is moft 

comprejfed. 

* 

What we have juft now faid, namely, that 
the undermoft Parts of the Air, P and G, being 
prefled by a greater weight of thofe that are 
above them, will be more comprefled than thofe 
of D and E, which have the fliorter Column of 

Air 
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Air, A C, over them, and confequently a letter 
Weight, may be proved by the following eafie 
Experiment among others : Take the Tube of a 
Barometer (Tab. XIV. Fig. 1.) let it be open at I, 
and fhut at F ; fill it with Quickfilver fo far as to 
leave a little Air at the Top of it; then flop the 
Orifice I with the Finger H, and turn it fuddenly 
upfide down, fo that the Finger which was before 
at the Top, may now be at the Bottom. This 
being done, you will fee that the Air that remained 
in the Tube, and which, by the inverting thereof, 
does now bear the Pretture of the whole Column of 
Quickfilver, will be immediately contra&ed into a 
much narrower fpace than it was at I ,• and that 
as it attends thro* the Quickfilver from I to F, it 
will continually pottefs larger Spaces, becaufe the 
incumbent Quickfilver does continually lofe of its 
Heighth above it ; and therefore the higher thefe 
Air- Bubbles come, the lefs Weight they feel ; and 
this is the reafon why they appear to us larger at 
A than at I, at B than at A, at C than at B, and 
fo on, till they have got up as high as F, where 
being no longer pretted, they are expanded to the 
utmoft Bignefs. 

We may like wife fee the fame Appearances, but 
with lefs difference of Size, if we fill the Tube 
with Water inftead of Quickfilver: From whence 
it may be then concluded, that the Air which 
bears the greateft Weight, is alfo the mod: com- 
preffed. 

Sect. XXI. Air that is mofl Corner ejfed, is mofl 

Elaflical. 

Now that the Air that is mofl compreffed, 
does make the ftrongeft Efforts to dilate or expand 
itfelf again, and accordingly preffes more power*, 
fully upon all the Bodies about it (befides, that the 
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fame appears from the Wind-Guns, and the little 
Fountains of Hero Alexandrinus ) may be proved by 
a v^ry eafie Experiment, ( Tab. XIV. Fig. 2.) 

Take a Syringe SD (thofe that areufed in Ana- 
tomical Operations are, by reafon of theNarrow- 
nefsof the inje&ingTubes, very fit for thispurpofe) 
and drawing out the Piflon S C half way as far as 

C, fo that the Part A B remains full of Air ; put 
the End or Nofe of it D, in Water, which will en” 
ter into it,by drawing back the Piflon to F G ; then 
fcrewing upon it a little Tube D E, which has a 
fmall Orifice at E, if you lay the Syringe hori- 
zontally, fo that theWater A may cover the Hole 

D, and the Air B remain over it, you will not be 
able to difcover the l<eaft Motion therein ; but if 
you fuddenly, and at once, protrude the Piflon from 
F G, to C, fo as to make the Water fpout out at E, 
and the Air at B is the more compreffed thereby; 
tho* you fhould immediately flop the Piflon again, 
you will yet find, that the Air at B being more 
compreffed, does likewife expand itfelf with great- 
er Force, and preffes upon the Water A ; fo that 
the Stream of Water E K, does thereby continue 
for a long time to run out at E, even tho’ the 
Piflon do lie flill at C, and preffes no farther ; 
from whence what has been faid above is proved. 

Sect. XXII. Convi Elions from the foregoing Oh - 

• fer vat ions. 

Now, if any would contemplate the afore- 
mentioned Laws, and how the formidable Power 
of- the Air is fo wonderfully balanced by fo fmall 
a part of the fame ; Can he flill imagine, that all 
this is owing to Chance, without any Defign or 
Wifdom of the Maker ? 

Without fuch a Law, and in cafe that the little 
Air which is in a Chamber could not fufficiently 

balance 
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balance the vaft Ocean of the external Air, how 
could it otherwife be, but that all our Glafs Win- 
dows, like the Glafs Veflel mentioned in §. xiii. 
fhould be immediately broken into fmall Pieces ? 
Forafmuch, as according to the preceding Calcula- 
tion §.xi. upon every fquare Foot thereof there is 
a continual Preflure of. above 1800 Pounds Weight. 
Without this Law, how could an Army Tent, a 
Peafanfs Houfe, or a Shepherd's Cottage, yea even 
the molt (lately Edifices, remain (landing ? Since, 
if they be taken in their Largenefs and Circumfe- 
rence, as an Apartment, which being but ten Foot 
in Length, and of the fame Breadth and Heighth 
like a Dye, the four (landing Sides, and the Ceil- 
ing, being each 100 Foot broad, and each pre(fed 
upon with 189,000 Pounds Weight,and confequent- 
ly the whole Apartment would be prefled with 
five times as much Weight upon all its Sides, on 
which the Air is incumbent, that is to fay, with 
a Weight of 945,000 Pounds. Whereas in the 
fpace of 1000 Foot, which the whole Compafs 
thereof contains, the whole Body of Air that re- 
fills fuch an External Preflure, would not gravitate 
more than 63 Pounds ,* fuppofing, with many En- 
quirers, that a Cubic Foot of Water weighs 63 
Pounds, and is a thoufand times heavier than a 
like Foot of Air. Without this Law, how is it 
conceivable that we, who are continually prefled 
with a weight of above 20000 Pounds round about 
us, fliould not have been long fince cruflied to 
Pieces, fince the third Part thereof is able to 
do it ? And in cafe our Bread, by the Roundnefs 
of its Ribs and Cartilages, might make fome Re- 
fiftance, how comes it, that our Belly and Loyns 
are not prefled flat and clofe together by fuch a 
Force, were it not that they did contain fome 
little Quantity of elaflick Air, which, , tho* fo 
very fmall, is yet Jtble to balance fo terrible a 

Preflure 
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Preffure ? *Tis by fuch included Air, that we fee 
thofe Creatures that are put into a Glafs Veffel, 
from which the Air is exhaufted by the Pump, 
fwell and grow bigger as foon as the faid Air 
within them expands it felf, for want of an exter- 
nal Refiftance and Balance. This Experiment I 
find in my Notes to have been made upon a Moufe , 
a Kitten , and other fuch little Creatures. 

Now can any one imagine, that forafmuch as 
without this wonderful Balance (by which a fmall 
parcel of Air is able to make head againft: a 
mighty Column extended from the Surface of the 
Earth up to the Clouds and higher) no Houfe 
would be habitable, no Creature could remain j 
alive, but every thing in the World would be bro- 
ken and crulhed to Pieces) I fay, can any one % 
imagine, that it is by Chance, and without any 
Defign of the Creator, that there is fuch an ama- 
zing Balance provided againft thefe great Powers, 
and that the Air and other Fluids are bound by 
certain Laws of Gravitation, which are obferved 
to be fo different from thofe in folid Bodies ? And 
whereas the laft do only gravitate in proportion to 
their Weight, that in the Air, and other Fluid Bo- 
dies, as has been ftiewn before, a little Portion of i 
63 Pound in Weight, can hinder a perpendicular 
Preffure of 180,000 Pounds, and a lateral Preffure 
of about 900,000 Pounds from exerting its Force, ? 

Miferable Philofophers! who finding themfelves 
every Minute of their Lives preferred after fo 
wonderful a Manner againft fuch dreadful Powers, 
from fuaden Death and other frightful Efte&s ; yet 
that they may not be forced to acknowledge with 
Gratitude, the Wifdom, Power and Goodnefs of <t 
their glorious Creator, will rather aferibe all to 1 
mere Chance, operating without Laws or Reafon, 
or elfe to Caufes wholly ignorant of what they 
themfelves are doing ! In Cafe there were a Roo“ 
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l ten Foot in Length, and as much in Breadth, 
le Ceiling of which were made of Lead or heavy 
tones, weighing 180,000 Pounds, which being 
x)fe on all iides, was only fupportea by a Ample 
alance, and thereby hinder'd from falling down 
pon the Floor, and crufhing every thing to pieces 
riat flood in its way j and in cafe one fhould then 
'ut into the Hands of one of thefe Philofophers, 
Weight of 63 Pounds, and with that only, and 
vithont any Mechanical Inflruments (at leaft any 
hat were made of a folid Matter) bid him Ba- 
incc that mighty Weight ; could he expeX any 
hing elfe upon entring into a Chamber in fuch 
. Pofition, but the miferable Death of being 
rufhed to pieces ? And then if another Perfon, 
_>y inventing fuch a Method, could prevent the 
all of this threatening and dreadful Weight with 
t Counterpoife of 6 3 Pounds only, without any 
Mathematical Inflruments ; would he not, if he 
lad the leaft fpark of Generofity in him, own the 
Wifdomot the Inventer, (tho* he could not dif- 
fer the Manner how) and extol it far above his 
jwn ? And if he did not know the Manner, but 
vas at the fame time fenfible that his own Power 
vas much too weak to preferve himfelf by putting 
he fame in Execution, would he not think himfelf 
>ound to confefs with Gratitude, the Power and 
joodnefs of this his Preferver ? And can he then live 
afie in thefe Circumftances, and without making 
iny Reflexions upon them ? Can he, knowing the 
errible Greatnefs of thefe Powers (with which he 
s furrounded, and which if the Balance fhould ceafe 
o perform its due FunXions, would threaten him 
vith the fame Dangers, and even with as unavoid- 
bleDeftruXion, as if he were to have expeXedthe 
all of fuch a heavy Ceiling) ftill proceed, after be- 
ng fo wonderfully faved, blafpheraoufly to difown 
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the Prefervation ? And the more, fince if he un- 
derftands the ufe of the Barometer, the fame would 
teach him, that thefe Gravitating Powers, as well 
as their Balances, are daily encreafed and dimi- 
nished by Caufes, which if he does know, yet nei- 
ther he, nor any Man living can prevent ; fo that 
it is impoflible for him here to fcreen himfelf be- 
hind Laws of Nature fixed and immutable, and 
always obferving the fame Courfe. 

. -And to fay no more, when he muft confefs, if 
he refledts upon what follows, that this Gravity 
and Elaflicity of the Air, is fo entirely neceffary to 
the Support and Convenience of Men, of Beafts, 
of Fifties, of Plants, that without the fame, what- 
ever fives upon this Globe would immediately pe,- 
rifti : And this Prefliire of the Air, among all thofe 
Advantages which it imparts to all things, does 
likewife carry along with it this great Difad vantage,' 
that it is capable of bringing the whole Earth, and 
every thing upon it, to the extreameft Confufion. 
by crufhing to Pieces and, as it were, annihilating 
all that it furrounds, with its refiftlefs Power 
Can he think that it is by Accident, and without 
VVifdom, that there is a Means found out, by whicf 
every one is permitted to enjoy the Benefits of the 
Air, and yet is fo well fecured againfi: the perni 
cious Effe&s thereof, that this great Preflure, anc 
this terrible Weight, is in a manner infenfible anc 
unobfervable even to the mod tender Perfons ? 

Once again, if all thefe Experiments about th 
Gravity and Elaflicity of the Air, about its dreadlj 
ful Force and wonderful Balance, by which th< 
faid Force is hinder’d from deftroying every thin 
be not fufficient to convince an unhappy Scepticl 
that there is a God, who in his Wifdom ha 
brought all this to pafs ; let him go a little farthe 
with us, and anfwer fincerely, whether feriouffi 
refle&ing upon all thefe things, he fpeaks with ; 

Con 
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Convin&ion of Confidence, when he aflerts, that it 
feems to him • to have come to pafs by Chance, 
and without any wife Dire&ion, that fuch a great 
Sea of Air has fixed itfelf round about the whole 
Globe of the Earth ; which, if one may judge ac- 
cording to the moft .probable Opinions, is extended 
to fome Miles in Heighth ; and' without which, 
every thing that breaths, would -give up the Ghoft. 
And who is there that cannot fay experimentally, 
how much all humane and other Creatures are de- 
pending upon it ? ‘ Which, tho’ they, are able to 
want both- Sleep and Food for fome Days, yet if 
they be depriv’d of thisAir but fome Minutes, they 
will infallibly perifh. And how necefiary the Air 
is' to them, will appear particularly’ from hence : 
That during the whole fpace of their Lives, they 
are continually employed in breathing it In andOut ; 
fo that both thefe Functions even at the time of 
Sleep (which does otherwife free them from all 
their Labours) muft be incefiantly difcharged, and 
without any Reft at all, if they defire to live. 

. Can even the boldeft Epicurean imagine that fo 
necefiary a Subftance has by mere Chance fur- 
rounded this Globe of the Earth, upon which all 
Men and Beafts are placed by God, c who would 
have beftow’d all his Art, Wifdom, Power and 
Goodnefs in vain, nor would thofe noble Crea- 
tures have been able to have liv’d one: Hour after 
their firft Production without it. Nay, tho’ they had 
fprung up out of the Earth like Mufhrooms, ac- 
cording to the undemonftrable, or rather ridicu- 
lous notion of Epicurus himfelf, yet he, and all his 
Followers muft agree, ’that without Air they would 
have return’d to it again, and the World would 
have been without any one Man that could have 
lived or breathed but one Day. 

Has there not then the Hand of a wife Creator 
been vifibly employ’d herein, who has made thisAir 
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for the Prefervation of Men and Beads ? To what 
purpofe is their Body provided with fuch Inftru- 
ments, which fetve alone to this, and to no other 
end, than to enable them to enjoy the ufe of Air ? 
And, not to repeat all that has been faid before 
concerning Refpiration, why have they Lungs , un- 
lefs it be for the Reception of Air? Why do they 
lye in that place, and in fuch a Difpofition, that 
the whole Mafs of Blood may pafs fo often thro* 
them, but that it might partake of the Operation 
of the Air ? Why are the Diaphragm, Ribs and Car 
ti/ages of the Bread fo framed, that their principal, 
if not only Fun&ion condds therein, to draw in 
and drive out this Air from the Lungs ? To what 
End, that we may fay no more, is this mod inge 
nious Stru&ure, which that it may not be eafily 
hinder’d in fo neceflary a Work, does employ about 
a hundred Mufcles in that whole affair of Refpira 
tion ? Why are mod of the Indruments which an 
ufeful herein, formed already in a Child before i 
is Born, and at a time when there is not the lea: 
occafion for them, were it not that at the ver 
indant when the little Creature comes into th 
Air, it fhould be able to ufe them for the fupport' 
of its Life ? And if thefe Philofophers can with 
a fafe Confcience maintain that Air , and the In 
Jdruments of our Refpiration have each of the 
acquired their Exidence without any Defign o 
Wifdom, why don’t they fay the fame when the 
fee a curious Strong Box open’d and fhut with 
fine Key adapted to it ? Certainly if they woul 
be counted wife Men, they would not dare to 
affirm it before any rational Creature. 
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Sect. XXIII. and XXIV. The Elafiick Power of 

the Air is the Caufe of SuBion ; confirmed by an 

Analogous Experiment. 

I f the Air be produc’d by Chance ; if it be by 
Chance alfo, that it is endowed with an Expanlive 
and Elaftick Power ; it is then by the fame Chance 
that any Child could ever fuck a drop of Milk out 
of its Mother’s Breaft : For in cafe the Air, by 
theaforefaid Power, did not prefsupon all the Parts 
of the Breaft, and caufe the Milk to fpring out of 
it at the time when the Child does, as it were with 
a natural Air-Pump, make a Vacuum in its Mouth 
before the Orifice of the Nipple, the leaft drop of 
Milk would not come out of it $ by which means 
Young Children, and all other Sucking Creatures, 
would be bereaved of their beft and moft agreeable 
Suftenance. Now, can any one imagine, that in 
the Strufture of the Breads of Females, and that of 
the Tongue, Lips and Cheeks of Children, there 
fhould be found fuch an Aptitude and Faculty of 
making ufe of the EJaftick Power of the Air, in a 
Bufinefs of fuch vaft Importance as is the Sucking 
of New Born Children, whilft there is no otherfo 
appofite aid fo convenient a Method for that pur- 
pofe ; and that this Power of the Air, and the 
adapting theieof to thofe Inftrnments employed by 
Children in Sucking, fiiould be only Accidental, and 
produced by an Ignorant Caufe, without any re- 
[ fpeft to fuch a Oefign ? 

If a Man fhould look back to Tab. XIII. Fig. 4. 
and perufe again what we have faid in §. xiv. when 
he fees the Water B C, fpouting up into the Globe 
AB, exhaufied of Air by the Preflure of the exter- 
nal Air HK, upon the Water L M, he may ob- 
ferve an Operation analogous and uniform to 
that of a Child’s Sucking ; efpecially if he will 

fuppofe 


398 The Religious Philofopher. 

fuppofe the Part A B to be the Child’s Mouth, 
and the Vacuity form’d therein, and the Superficies 
of the Water L M, to be the Breaft of the Mother. 
And that he may be yet more fully convinced, of 
the exaft Agreement between that and Sucking, 
let him flop the Orifice D of the exhaufted Globe 
with his Thumb, and he will feel fomething, which 
if he did not know how it happen’d, he would 
not fcruple to call Suftion. 

Sect. XXV. ConviBions jrom the fortgoing Ob- 

fervations. 

T o fliew then, before we quit this Subjeft, the 
unreafonablenefs of the Atheift from the Prefl'ure 
which the Air alone produces in Childrens Suck- 
ing ; if he dares not maintain, that both the Pumps 
in a Fire-quenching-Engine do, by prefling the 
Water, raife a mighty Stream thro’ the long Lea- 
ther Pipe thereof, without being adapted to fuch 
a Purpofe by the Contrivance of theArtificer ; Can 
he with any more fpecious pretence affirm, that 
the Air, which by prefling upon the Breaft, forces 
the Milk to flow out of it, has acquired fuch a 
Property by mere Chance, to be applied to fo 
much greater Ufes, as the adminiftring Food to a 
new born Child ; and that not once (which per- 
haps one might affirm to be accidental) but in 
all the Parts of the whole Earth, where Children, 
and fo many thoufand other Creatures are brought 
forth ? Can he not here difcover a wife Defign of 
the great Direftor of all things ? Why then does 
he not as boldly and peremptorily deny the Skill 
and Ingenuity of the Artificer in the Formation 
of an Engine or Fountain to raife Water, in the 
Prefl'ure whereof there is neither fo much Wifdom 
nor Ufefulnefs to be difcover’d, as is fhown by the 
Air in the Circumftances abovemention’d. 

O ne 
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Once again, if this Elafticity and Preflure of the 
Air is to be afcribed to Chance only, they that 
maintain fuch an Hypothecs for Truth, ought to live 
in a continual Fear, that the fame Chance may lik^- 
vvife alter the Air and deprive it of thefe Powers, 
whereby they themfelves, and every living Crea- 
ture befides, will be fuddenly fuffocated for want 
of Breath : For if all this comes to pafs by Chance, 
and by the fame Chance only is fo continued to 
this very Hour, there is no reafon to think but 
that it'may be immediately alter’d by a like Chance'; 
fince it is of the very Eftence of Chance to have 
nothing of Certain in it. ' f ■ 


Sect. XXVI. Experiments to Jhew that Living 
Creatures will Peri[h in a Place jrom which the' Ait 
is exhaufled. ' ' ‘ 


r/i 
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Now that fnch an Apptehenfion would be very 
reafonable, appears ; Firfi , becaufe we are taught 
by the Barometers, that (as has. been fliewn once 
before) this Elaftick Force, whether it be from it 
felf, or whether .it proceed' from a Change in the 
Weight of the Air, may be often vifibly dirtiinifhed, 
and upon that account the Quickfilver will fubfide. 
And Secondly , becaufe a great Diminution of this 
Elaftick Power of the Air is in a manner fatal t 6 
all Creatures.; certainly tomoft of thofe upon which 
it has hitherto been tryed :• For Dogs and. Cats, 
Rats and Mice, being placed under the Receiver 
of an Air-Pump, become immediately' flck and 
out of order, as foon as the Elaftick Power of the 
Air round about them is never fo little diminilhed ; 
and as it is taken away more and more, they dye 
in a fmall fpace of Time. But if you take them 
out before they expire, and place them in another 
Air, the Elafticity of which is greater, they wifi, 
fometimes recover, efpecially if the Force of the 
Vol. II. A a A is 
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Air be not too much diminifhed before. Birds arc 
ufually not able to withftand this Alteration in 
the Air fo long ; but generally fall into Convul- 
sions, which are prefently attended with Death : 
Flyes and Spiders (according to my Observations) 
after three or four Strokes of the Pump, feem to 
be wholly deprived of Motion, but when brought 
into the external and more gravitating Air, they 
begin to (hew fome tokens of Life again. 

From thefe Appearances, and many more that 
you will meet with among the Modern Natura- 
lifts, it undeniably follows, that unlefs the Ait 
were, thro 1 the Goodnefs of our Creator, pre- 
served in its prefent State and Condition, where- 
by everything breathing is Saved from immediate ! 
Death ; and in cafe that, it were nothing but mere 
Chance, by which the Air, without being fubjeft- 
ed to any higher Laws, is render'd one while Stron- 
ger, and another while Weaker in its Expanfive 
and Elaftick Powers, every Body would be in a 
continual Dread, that he himfelf, and all living 
Creatures round about him, would inevitably and 
immediately Perifh; the rather, becaiife feveral 
things, Such as Steel and others, in which there is 
an Elaftick Force discoverable, are often found 
to be entirely diverted of it, by remaining bent it 
long while ; and foit would happen totheAir too, 
which, after fuch an Expanfion, will not be able 
to reftore itfelf to its former Elafticity and Spring 

Sect. XXVII. Atheifis deny their own Principles 

This being proved by fo many Experiments 
and yet we being unable to difcover fuch a jufl 
Dread among the Atheifts, it muft undeniably fol- 
low, either, that thro' their Blindnefs they arc 
hinder'd from obferving the Confequences of theii 
own Opinions, an4 therefore do treat this grea 

Affair 
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Affair, which is of the utmoft Importance to them, 
with To little Judgment and Underftanding : Or, 
how boldly foever Tome of thefe miferable Philoso- 
phers may affert the contrary in Words, yet that 
they are convinced in their own Confciences of the 
Falienefs of their Sentiments, and consequently are 
perfwaded that it is by another Power, and not 
by ignorant Caufes, they are preferved, even with- 
out and againft their own Will j and thus they 
deny their own Principles. 

Sect. XXVIII. To Die in an Vnelajiical Air , is no 
neceffary Conference of Nature. 

That it is no fixed Law of Nature* that every 
thing that lives in an Expanfive and Elaftical Air 
mud immediately die when the Spring thereof is 
either weaken’d or totally deftroyed, and therefore 
that thefe miferable Cavillers do torment themfelves 
in vain, to deduce this Appearance from the uri* 
known Laws of Matter and Motion , or from a 
Neceflity determining every thing, may appear 
from hence j that the contrary is true in the cafe 
of a Frog , as many other have obferved, of which 
I find among my Notes the following Experiment 5 
That a Frog being put under a little Receiver of an 
Air-Pump, and the Air being exhaufted from thence, 
not only the Belly thereof, in which one might ex- 
pe6t there was Air, but likewife all the other Parts, 
as. Head, Legs, Mufcles, &c. were fwelled to a 
great Thicknefs ; which, upon the admiflion of the 
external Air, did all fubfide again, and the Crea- 
ture returned to its firft Size : But that which is 
mod for our purpofe is, that the Frog remained a 
quarter of an Hour in the Receiver entirely ex- 
haufted of Air, without appearing to be the leaffc 
affe&Cd with it, and when it was let out, imme- 
diately fprung away, as if nothing had ailed it. 

A a * Sic?*' 
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Sect- XXIX. 7o Die therefore in an Air di- 
ve fed of its Elafticity, is the Refult only of the M^ll 
of GOD. 

fc |l| » Ml 

C a n it therefore be denyed, that fince all Crea- 
tures are not equally affe&ed with the Elafticity 
and Gravity of the Air, what had been faid 
before muft not be admitted to be a general Law 
of Nature, which taking place between the Air 
and all Creatures, prodaces fuch Eft'eds without 
Underftanding ? And muft not that Man be al- 
lowed to argue much more rationally, that does 
acknowledge herein the Hand and Work of a wife 
Artificer, who, that we may not afcribe that which 
happens to moft of the living Creatures with re- 
• fpeft to the Air, to neceflary and unavoidable Con- 
fequences of ignorant Corporeal Motions, has been 
pleafed by fuch an Exception as this, and perhaps 
by many others, to fhew that all muft berefolved 
into his good Liking . and Wifdcm • and that he 
has thought fit that the Airamongft its other Pro- 
perties, fhould always preferve a certain degree of 
Force in its Expanfion ; without which the whole 
Globe of the Earth would be in a manner depri- 
ved of all Living Creatures ? And likewife, that 
when he thought fit to order itotherwife, he coul 
preferve fome of 'em alive without Air. 


Sect. XXX. ‘The Elafiick Faculty of the Air a I 
not alone fufftcient for the Prefervation of Life. 

-K' . • • ' a. 

For the proof- of this laft Propofition, it majj 
likewife be particularly ferviceable to fhew, that 
this Elaftick Faculty of the Air is indeed neceffarj 
to 'Life,* but that it is not fufficient alone. Thu: j 
we find in times of Peftilence, that the Air is fufJ 
ficiently Elaftick, but neverthelefs Contagious ancj 

Fatal 
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Fatal. And the great Naturalift, de Stair , relates, 
that not only many other Creatures, but likewife, 
a Frog that can live in Air, in Water, and without 
Air, yet died in a little fpace of time with an 
Air or Steam that proceeded from Dough. And 
Experience does abundantly teach us, that a Li-'", 
ving Creature fhut up in the fame Air, without j 
any Circulation ‘or Change therein, cannot 'long, 
fubfift fo, altho’ the Elaflicity or Spring of the Air| 
were not fo much weaken’d, as that we fhould 
aferibe the Caufe thereto forafmcuh as it appears/ 
by the Barometers, that the Air by which A we are 
furrounded, can undergo great Alterations in -its 
Elailick Faculty, without any Prejudice to breath- 
ing Creatures. But of this Property of the Air, 
which, befidesits Gravity and Elafticity, is necef-' 
fary for the fupport of Creatures, .we have already 
faidfomething in .our Difcourfe upon Refpiratioi). 

♦ * * * / 

Sect. XXXI. Fhe Elafiick Power of the Air does 
likewife caufe Fifh to live and fubjifl under Water . ■> 

But before we take our Leave of Living Crea- 
tures, can any one obferve without Aftonifhment, 
that even the Fifli in the .Water do receive their 
Life and Well-being from the P.reffure and Elaftici- 
ty of the Air ? which being removed or taken. 1 
away, fear ce any of ’em can contain themfelves 
under the Water, but in fpightofall the Refiftance, 
muff emerge and rife up to the top of it. 

They that would fee the Experiment of it, may 
put fome Water and a Gudgeon, or any other little 
Fifli, into the Recipient of the Air-Pump ; and 
removing the Preffure of the Air, will find that a 
Fifh immediately rifes up to the Top, but upon let- 
ting in the Air, it will fink down again. TheRea- 
fon thereof, and how the Bladders within their Bo- 
<jy beingdilated by the diminution of the Air’s Pref- 

A a 3 fure 
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fure, and becoming larger, do render the Fifli (9 
jnuch lighter than Water, as to make them afcend» 
(hall be more fully treated of hereafter, when we 
come to confider the Nature of Beads, &c. 

Now fince mod Fifties are of fo wonderful a 
Structure, that they can and mud make ufe of 
the Prelfure of the Air, in order to remain under 
the Water, and in fnch Places as &re mod conve- 
nient for them, without being forced to Afcend or 
Defcend againd their Wills; and that all of ’em, 
without fuch a Preifure of the Air, being forced 
tp the Top of the Water, would foon be dedroy- 
ed ; let ns draw this Cqncludon only here. That 
he mud be a very drange Perfon that fhall main- 
tain, that the Air and its Preflure, fo very necef- 
fary in this cafe, is produced upon the Earth by 
meer Accident, and without any view towards fq 
ufeful an Operation ; and that the Fifhes are like- 
wife formed cafually, jud after fuch a manner, as 
to be provided with Indruments by which they 
can encreafe or leffen the quantity of Air, for the 
aforementiond Purpofes. 

Sect. XXXII. Plants do alfo live by Air. 

The Air is not only of fuch great Ufe to Men, 
Beads and Fiflies, but even to Plants themfelves; 
which vegetate thereby in fuch a manner, that a 
great Part of the Sap with which they are nou- 
rifli’d, is compofed of it. Wherefore, in cafe Men 
could have lived even without Air, yet they could 
not have enjoyed fufHcient Food from the Earth 
without it, becaufe it contributes fo much to the 
Fertility thereof, which is well known to the 
Husbandmen, who for that reafon Break up and 
Plough their Lands fo frequently, in order to ex- 
pofe them to the induence of the Air. 

However, if what we have here faid, be not 
dear nor intelligible enough to any one, namely, 

• • ' ' I- that 
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that Air infinuates itfelfinto Plants, and that they 
cannot grow without it, they may confult thofe 
accurate Enquirers into the Nature of Plants, MaU 
pighi and Grew, concerning the Air-Veifels which 
they have difcover’d therein by the help of Mi- 
crofcopes; and Boyle and de Stair y concerning their 
Obfervations with the Air-Pump : thefe Gentle- 
men having (hewn, that Air can be drawn out of 
Plants placed in Vacuo. But he that would have 
ocular Demonftration thereof, let him take a little 
piece of a Twig from a growing Tree, or Green 
Leaves cutafunder, and other Parts of Plants, and 
tie them to a Nail, or any other heavy Matter, 
and put them into a Glafs in which there is Lye, 
made of Salt of Tartar , or Pot-ajhes , in order to 
make them fink down into it ; then putting them 
all together under the Receiver of an Air-Pump, 
and exhaufting the Air out of the Receiver, he will 
prefently fee the Air coming out of the Ends that 
were cut off from the Plants, in numberlefs Bubbles, 
and rifing up to the top of the Lye ; at leaft it hap- 
pen’d fo in all the Experiments which I have had 
occafion to make in this Matter; and from fomc 
of them particularly, as fronvthe Twig of an Elm* 
tree, I obferv’d a much greater Stream of Air than 
can eafily be believed by thofe that had never feen 
the fame. 

The reafon why we rather prefcribe the ufe of 
Lye than of Water in thefe Experiments, is, be- 
caufe no Air will mix itfelf with the former, tho ? 
it be never fo longexpofed in an open VeffeU You 
may ufe Water alfo, after you have boiled it fo 
long, till all the Air be evaporated, and let it fiand 
till it be cold again. 

Can any one fancy that this is likewife acci- 
dental, and without defign, or believe that he 
owes no Thanks for this noble benefit of the Air, 
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to the bountiful Giver of it ? Who has been 
gracioufly pleafed to provide thereby not only .for 
the Life of Man, but alfo for his Suftenance and 
Food, whibh fprings out of the Earth. 

Sect. XXXIII. Fire is maintained by Air. 

A d d to what has been faid, that Ait has this 
Property likewife beftdes all the reft, that Fire 
(which, without all Contradi&ion, is one of the 1 
moft. ufeful things that is known to Man) cannot * 
burn without Air ; at leaft, that kind of Fire ■ 
that we commonly make ufe of: So that for 
want of Air, almoft all Fire will be extinguifhed 
in Vacuo y or jn any Veftels into which one puts] 
live Coals and ,clofes them therein. Now how' 
many Inconveniences would befall the whole 
World, if we had not the ufe of this glorious Crea- 
ture, but fljould be bereaved of its Warmth in Cold 
Weather, of its Light in Darknefs, and of many 
other Advantages^ brings along with it ! But we 
lhall fay no more of it here, becaufe we defign to 
treat of it more exprefly in our Difcourfe upon that ] 
Element. 

Sect. XXXIV. , Air caufes Smoak , and the Parti - 
cles thereof to afeend. 

i* h i s is certainly true, that if the Preflure of 
the Air did not caufe the Smoak of all things that 
are burnt with Fire, of all putrified and rotten 
Matters, and other difagreeable Vapours perfpiring 
from foiid or fluid Bodies, to mount up like Oyl 
In Water, the fame would render the furrounding 
Air foul and unhealthy to us : And how would 
Mankind be refrefhed with that vaft number of 
fweet-feented Flowers and Plants with lovely Per- 
fumes and Spices, if the Creator had not endowed 

- th e 
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the Air with a Property of conveying to the In' 
druments of Smelling, all thofe Exhalations which 
we endeavour to difcpver and enjoy by the help 
of that Senfe ? 

Sect. XXXV. Air is the Caufe of Sounds '. 

But that which fhews in the plained manner 
the Obligations of the Thankfulnefs we lye under 
to the Great Creator, is that thofe wonderful Indru- 
ments of Hearing, notwithdanding the mod wife 
and artful Contrivance thereof, would have been 
implanted in Mankind and all other Living Crea- 
tures in vain, and without any manner of Advan- 
tage, unlefs the Air by its Motion had been en- 
dowed with a Power of producing Sounds: For 
how miferable all Men would have been without 
Sounds, and confequently without Hearing, has 
been already proved in our Contemplation’ upon 
the Senfgs, 

Sect. XXXVI, and XXXVII. Several Exp£ 
riments to prove the Production of Sounds by the Air. 

I t is not now our purpofe to enquire here what 
kind of Motion, or what Parts of the Air produce 
Sound : This feems to be certain, that it is a Mo- 
tion of the Air’s Eladick Particles ; for upon ex- 
hauding thefe Eladick Parts of Air fuddenly from, 
the Glafs Globe A (Tab. XIII. Fig. 4.) and upon 
their protruding one another towards the fpace of 
the empty Pump, we could qbferve a Sound or 
Koife, which, when the Receiver was full of Air, 
and the Spring of the Air more drongly dilated, 
that is to fay, at the beginning of it, is louded, but 
upon evacuating the Receiver, and confequently 
upon weakening the faid Spring, or perhaps alfo. 
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upon leftening the number of the mov’d Parts, 
$he Sound is gradually diminifhed. 

Thus we find by hanging a little Bell within the 
Receiver, and pumping the Air out, the Sound of the 
Bell becomes much weaker. A Striking- Watch fliut 
up in the Receiver of an Air-Pump, ana taften’d to a 
String, is not heard fo plain as when it is out of the 
Bell ; but upon exhaufting the Air, the Sound was fo 
much and fo fenfibly diminifhed, that it could 
fcarce be heard at all. But as far as I could ever 
yet learn, no body has been able to exhauft the 
Air fo far, as that the Sound of a Clock or Bell 
Ihould not be heard at all ; unlefs it were only 
Mr. Huygens , who in his Traitte de la Lumiere, p. io. 
informs us, that he placed a Clock upon Feathers 
or Cotton, to the end that its tremulous Motion 
might not be communicated t ; o the Glafs in which 
it flood. 

And it is like wife obferved, that a Place in which 
the Elaftick Power of the Air is much weaken’d, 
or made a J/acuum in the middle of the common 
Air, .and an opportunity afforded to the faid Air, 
to be pufh’d in from all Parts thitherwards by its 
Elaftick Force, fo that its Parts Jlrike againft one 
another, a great Noife is caufed thereby ; for if 
you put the two Brafs HemijTpheres which are 
commonly made ufe of by thofe that ufe Air- 
Pumps, upon one another, and flopping them very 
clofe, pump the Air out of ’em, and fo make the 
hollow Space therein to contain but very little 
Air, and that much weaken’d too ; and if then 
thofe Hemifpheres, or Half Globes, be fuddenly 
drown afunder by a great Weight, and thereby an 
opportunity given to the Parts of the External 
Air to flrike againft each other, we fhall find a 
Noife produced thereby, like the difcharge of a 

Gun- 
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The fame has been likewife remarked above, in 
the breaking of the Glafs (Tab. XIII. Fig. 3.) by 
the fwifc forcing in of the Air into the Brafs Vef- 
fel ABC D, out of which at K, there was fome 
Part of its Air exhaufted, and consequently the 
Elafticity of the remaining Part was weaken’d in 
Proportion. As it alfo happen’d, when inftead of 
fuch a Brafs Vetfel, an o&angular Half-Pint Bottle 
was placed upon the Mouth O, of the Brafs 
Plate H I, and a little Air exhaufted from the 
fame ; whereupon the Glafs Bottle burften into 
fmall Pieces with a loud Report by the Preffure 
of the External Air : To prevent any Danger from 
thence, the beft way will be to cover the Bottle 
with a Bladder fatten’d about the Neck thereof. 

* .• < - t 

Sect. XXXVIII. ConviBions from the foregoing 

Obfervations. 

W e Ihall npt here enquire farther what probable 
Conclufions may be deduced frop thefe and other 
Experiments, concerning Bodies yielding Sounds 
by the particular Motion of the Parts of the Air ; 
but this may be fafely affirmed, that without Air, 
little or no Sound would refult from the Motions 
of Bodies. Now can they that know the neceflity 
thereof, maintain fuch a fort of Philofophy, as 
teaches that the Faculty with which the Airis en- 
dowed, of conveying Sounds and Smells to our 
Ears and Noftrils, is only owing to Chance, 
without any View of being ferviceable to Man'" 
kind } • •" ’ ’ 


Sect. XXXIX. The Ufe of Air in Pumps'. 

B e s 1 d e s all thefe wonderful Ufes and Services 
daily render’d by the Air to fuch as inhabit this 

t v ' ' ' •' *• Earth, 
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Earth, a great many more might be mention'd : 
And ought not then every Body that has any Senfe 
of Generofity, acknowledge how much he is bound 
to give thanks, when he, without contributing any 
thing thereto on his own Part, finds himfelf fur- 
rounded with fo vail a Force and Prefliire of the 
Air, which he can make ufe of according ro his 
own Pleafure, in fo many Occafions for his Con- 
yeniency, and to avoid being troublefome to hi.m- 
felf. or others ? 

Every one who knows, that Pumps, Syringes 
and Fountains, and fuch like Hydraulick Inftru- 
ments, are only render’d ufeful by the Preffure, that 
is by the Gravitating and Expanfive Power of the 
Air, which; by the Art of Man, has been applied 
thereto, will be fully convinced of the Truth of 
this Propofition. 

And thofe who are ignorant, of it, may confider 
the Spout or Syringe, ABC, Tab. III'. Fig. 3. (of 
which mention has been made above in Contempla- 
tion VII. §. XI.) as a Barrel of a Pump {landing 
in the Water D C E ; in which Pump, as has been 
there fhewn, - no Water will ever afcend, tho’you 
fhould draw the Pi/ton F upwards, unlefs the Air 
G do gravitate upon the Water D E. Now that 
a Pump on this occalion may be looked upon as a 
kind of Syringe, is known to every Body. 

Sec t. XL. The Air hinders fermenting Liquors 

from flying out of the Vejfels that contain them. 

1 

That there are fo many fermenting Liquors, 
fuch as Beer, Wines, &c. working in themfelves, 
ufed by feveral Nations for their Pleafure, Re- 
freshment, and other Ends, we ought thankfully to 
confefs to be owing to the Goodnefs of our Crea- 
tor ; who, by placing the Air upon this Globe, 
qnd endowing it witji a Gravitating and Elaflick 

Faculty, 
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Faculty, caufes thofe Liquors to flay and remain 
within their Veflels,- which, without fuch a Pref- 
fure of the Air, they would burft to pieces, or run 
all out of the Mouth thereof. They that have a 
mind to make a Trial of it, let them take a Glafs of 
our common Beer, that has done working, and is 
fome Days old j let them place it in the Receiver 
of an Air-Pump, and exhauftingthe Air, they will 
prefently fee it rife and froth, and run over the 
Brims of the Glafs like Bottled Beer : but by let- 
ting in a little Air again, it will prefently fubfide, 
andceafe frothing and working. 

To take no notice, that unlefs the Preflu re of the 
Air did put a flop to fuch Working, the Drink would . 
immediately lofe both its Strength and Agreeable- 
nefs, as every body knows that has tafted Beer 
after fuch working in the Air-Pump, whereby it 
is rendered as flat and infipid, as if-it had flood a 
great while expofed to the open Air. 

The good Wives oughtlikewifetobe informed, 
that without this Preflure of the Air,- no boiling 
Water wolf’d flay in their Pots and Kettles. They 
that doubt thereof, let them fet a little Tea-cup 
full of hot Water under the Receiver , of an Air- 
Pump, then draw offthe gravitating Air, and they 
will find that the Water will run over and dilate 
itfelf almoft like Gun-powder that is fet on Fire. 

Sect. XLI. Refra&ion and Twilight^ or Break of 

Day. 

No w as moft of the Efle&s we have already 
mention’d concerning the Air, are produced by 
the Gravity and Elafticity thereof ; altho’ towards 
the Refpiration of living Creatures, .towards fer- 
tilizing the Earth, and perhaps too towards the 
Nourifhment of Plants, and other Matters which 
are brought to pafs by the Air, there feem Ukewife 

to 
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to be Tome other Faculties and Parts requifite in the 
fame j I fay, befides all this, it does yet render one 
eminent piece of Service to the whole World, and 
that upon account of being compofed of a fluid 
Matter, denfer than that which is above it, viz,. 
that by the RefraSlion or breaking the Rays of the 
Sun in the faid Air, the Twilight oi Morning and 
Evening are produced ; whereby a clear and r ull 
Day is prevented from being turned oftentimes in 
a very little time into a Night as dark as Pitch in 
the Evening, and fo again a dark Night from be-^ 
ing turned all at once into a bright Day, to the vi- 
flble Prejudice and Weakening the Eyes of Men* 
and all other Creatures ; it being fufEciently known 
to all that have tried it, how troublefome and in- 
convenient are fuch great and fudden Changes, 
from thick Darknefs to a ftrong and clear Light. 

*Tis owing to this Property of the Air, that the 
Countries which lie near the Poles, during their 
long and difmal Nights, do participate of the 
comfortable Light of the Sun itiany Days before 
it rifes above the Horizon : From hence it pro- 
ceeds likewife, that thofe Nations which lie far 
from the Poles, and in which the Sun daily rifeS 
and fets, do difcover fooner, and are deprived la- 
ter of the welcome Light of Day, which they 
therefore enjoy much longer than if there had 
been no fuch thing as Air about this Globe of the 
Earth. 

To give the Reader fome Notion thereof ; Sup- 
pofe N Z S, to be the Globe of the Earth in Tab. 
^QV. Fig. 3. E W H T, the Air furrounding it, 
and E Y, the vifible Horizon of thofe People that 
dwell at F : Now the Sun would be inviflble as 
foon as it was got below this Horizon, if there 
were not between the Air and the Sun at A, fuch 
a denfe Subftance as the Air it felf, which the , 
Ray of the Sun A H falls upon ; and Mathemati- 
cians 1 
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cians know, that it mull be confidered as if it fell 
upon the Line B C, which touches the Air at H; 
this Ray therefore falls obliquely upon the Air, 
as making with the Line B C the Angle A H C. 

Now it has been Ihewn above, when we treat- 
ed about the Sight , in Contemplation XIII. That a 
Ray {Tab. X. Fig . 2.) coming upon a denfer Mat- 
ter, which is likewife tranfparent, does not run 
ftreight forwards to D, but is infle&ed towards 
the Perpendicular G Q ; that is, being bent or 
refra&ed at H, is diverted into another Courfe 
H F ; fo that in Tab. XIV. Fig. 3. this Ray of the 
Sun A H, by fuch an Inflexion, may reach the 
Eye of one that ftands at F, whereas it would 
otherwife have pafled a great way above him at 



It is likewife plain by Optical Experiments, that - 
a Ray, according to the Right Line H F, falling 
upon the Eye, the Perfon that fees, does always 
fancy to himfelf that the Object is in the Ray FH; 
for which reafon,the Sun A, being really under the 
Horizon E F Y, they that live at F, think that 
they fee the fame in the Line F H produced, that 
is at R, and above the Horizon. 

Now that this is fo, has been briefly fliewfr 
above in Contemplation XII. Tab. X. Fig. 4. and 
from thence it may in fome manner be compa- 
ratively known, how the Rays of the Sun, being 
refra&ed in the Morning and Evening Twilights, 
do enlighten the Earth, and caufe us to fee the 
Sun before it be really Rifen, and after it is Set. 

Sect. XLII. Convi&iom from the foregoing Obfer m 

nations. 

Now can the unhappy Atheift fancy again^ 
that this Property of the Air, with refpedfc to 
Light, is likewife produced accidentally ? Where- 
as he is neverthelefs forced to acknowledge, that 
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it is fo great a Benefit to himfelf, and the reft of 
the Inhabitants of the World, that in cafe he had 
- the ordering of it himfelf, he would think that the 
Advantage which he had acquired from this one 
Property of the Air, was alone worth the while 
to encompafs the Earth with fuch a Body. 

Sect. XLIII. “The Gravity andElaflicity of the Air 
unknown to the Ancients. 

Before I quit this Subjeft, I cannot forbear 
faying fomething -very remarkable for the Comfort 
and Confirmation of fuch as, have not fo far for- 
gotten God, as to deny the Perfections and At- 
. tributes of that adorable Being, by whom all 
things have been produced ; let fuch therefore 
confider, that the Gravity and; Elafticity • too of 
the Air, are new Difcoveries, being accordingly 
fo term'd by the Gentlemen of the Royal French 
Academy , in their Hiftory for the Tear 1702, of the 
firfi Difcoveries made by Modern Rhilofophy about the 
Nature of Light, that they were unknown for fo 
many thoufand Years to the moft diligent Enqui- 
rers into Nature, ^and continued a perfect Secret* 
even to the ■moft learned Philofophers, till the laft 
A.ge. For they, and all the Ancients, look'd. up- 
on the Air, to be a light Body, which would afcend 
of itfelf, at leaft, that it was without Gravity or 
Weigh vto fpeakofthat Property in the firft Place; 
till in the, laft Age, the Invention of Barometers^ 
together with the fubfequent Experiments made 
by the Air-Pump, Fire, and otherwife, did fur* 
nifti us with undeniable Proofs, that the Air is a 
heavy Body, and that we are able to compute the 
Weight thereof. Add to this, that the Barometer , 
(the firft Inftrument that has given Men a Notion 
of this Gravity of the Air) was not difcover'd ei- 
ther by the Study or penetrating Judgment of the 

Inventer, 
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Inventer, Torricellius, who had not this in his View 
by any means ; but (to ufe the Words of Mr. de 
Stair , Phjfolog. Expl. XIX. Sett. 41.) was revealed 
by the Divine Providence in the Year 1643, and 
as to him, entirely beyond his Expe&ation. 



CONTEMPLATION XVIII. 

Of M E T E O R S. 


Sect. I. Tran fit ion to the Meteors. 

B E F O R E we take leave of the Air, it feems 
rcquifite to fay fomething concerning Meteors , 
Inch as the Clouds , Mifts or Fogs , Wind, Rainy 
Thundery Lightning , &c. ; forafmuch as an infinite 
Number of Wonders have at ail times appeared 
therein ; and the Almighty has thereby, in a par- 
ticular manner manifefled his Tremendous Power 
and Greatnefsmany times to thofe, who as far as 
in them lay, endeavour to deny it ; "and forc’d 
them to own it with Fear and Trembling: Yet 
forafmuch as the fame are moftlv placed out of 
the reach of fuch Experiments as might ferve either 
to make a juft Enquiry into all the Caufes thereof, 
or even to try the Certainty of fome probable Opi- 
lions concerning them ; Humane Knowledge 
does not extend itfelf far enough in thefe Matters 
:o be able to fay with fufficient Certainty, how 
they are produced, and how they operate. 

Sect, II. The Air is a Menflruum or Dijfolving Fluid 

This feems however to be true, that the am- 
.ient Air has the fame Power and Efte&s up- 
Vo l. II. B b on 
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pn many Bodies, as that which the Chymifls call 
a Menftruum or Diifolving Liquor ,* upon which it 
operates after the fame manner as Brandy , for in- 
ftance, upon Spices put into it, out of which it 
extra&s fome of the Parts, and incorporates them 
with itfelf. 

Sect. III. The Air is impregnated with great variety 

of Particles. 

Thus we fee, that all the Effluvia or Exhala- 
tions offuch an infinite number of Bodies ; that all , 
the Scents, whether of fweet or {linking Bodies, 
the Smoak and Steam of things that are burnt or 
putrified, the Vapours and Fogs arifing from fo 1 
many Seas, Rivers, Lakes, Ponds, and other Wa- 
ters, the Panic es of Fire from fo many Flames 
of Nitrous and Su.phureous, of Acid and of Alca- 
line Bodies, or of both of them fermented toge- 
ther; in a word, whatever they call Volatile, and 
which being exhaled can afcend, are all mixed 1 
with the Air, and coiledled in the fame, as in a 
common Magazine or Ware-Houfe. Add to all 
thefe the Rays and Light of the Sun, that move 
with fo unconceivable a Swiftnefs, as we {hall fhow 
hereafter, and which are reverberated, or do re-: 
bound back into the Air in infinite Streams and : 
Numbers : To fay nothing of the Planets and 
fix’d Stars, which how little Effect foever they 
may be fuppofed to produce, by reafon of their vaft 
Diftance, yet, fince thefe Heavenly Bodies are 
feen thro’ the Air, and the Rays are* tranfmitted 
from them with a prodigious Velocity quite thro* 
it down to us, we have reafon enough not to pafs 
them by in filence. To reckon every thing, 
would be impoffible, and they who are never fo little 
fenverfant in the Experiments of Natural Philofo- 

*• 4 
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phy, well readily agree that there is fuch mixture 
of an infinite number of different Particles. 

Sect. IV. The fame proved ’in fulphureous Particles. 

T h a t we may give an imperfed Sketch there- 
of to fuch as are Ignorant and Unexperienced ; 
and pafling by thofe Effluvia or Vapours thatjife 
from Water, as being too common ; that Suphu- 
reous Particles are mixed with the Air, may ap- 
pear from the Scent or Smell of Brimffone that at- 
tends Lightning fometimes,- befides that, feve- 
ral Accounts teach us, that they afccnd from the 
Volcano 3 s or Burning Mountains in vaft Numbers, 
into which they are diffolved by the means of 
Subterraneous Fires, after the fame manner as it 
is done in Chymical Operations : And this is alfo 
plain from hence, that even here in our Watry 
Country, there are Pits or Wells over which if you 
hold a Candle, the Air will immediately be kind- 
led, infomuch, that whole Houfes have been con- 
fumed by the firing of fuch Steams,- and not long 
fince, a Perfon was miferably Burnt in that Coun- 
try which we call the Beetnfler in North- Holland , 
which is nothing but a drained Meer or Lake. 

S e c t. V. The like Mixture •with Particles of Fire. 

That Fire mingles itfelf with Air, appears by 
many Experiments, fuch as Lightnings, as alfo, 
that Matter which the Chymiffs call Phofphorus , 
which having lain many Years under Water, and 
being taken out from thence, immediately fhines in 
the Dark- and with the leafl: Warmth (even fo 
l pall that it can hardly be called hot) it will bum 
fo, as not to be extinguifh’d. Such a Phofphorus is 
• diftilled from Humane Urine, after it has (food fo 
long in the Air till it is corrupted: And fome 
who have tryed it fay, that in cafe fuch Urine 

B b % can 
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can be kept where no Air can come at it, not- 

withftanding it be fo Chymically prepared, it will 

neither ihine nor burn. 

# 

Sect. VI. Ale alt s and Acids mixed ”xith Air. - 

That Volatile and Alcaline Salts , fuch as thofe 
that are extra&ed from Soot, Harts-horn, &c. are 
diflolved in the Air, is well known to thofe who 
have fmeit of the fame, and have often learned to 
their Coft, that fuch Salts are in no wife to be pre- 
ferved long ; and Glafs Phials filled with thefe 
Volatile Salts, and not well ftop J d, have frequent- 
ly been found quite empty, or at lead have loft 
a good Part of them. The fame has been obferved 
as to Acid Liquors, by the fower Smell that ex- 
hales from them, fuch as Vinegar and other things : 
Infomuch, that if you fet any Acids under a Cop- 
per or Brafs Plate, the Vapours that exhale from 
them, and mingle themfelves with Air, wiil eat 
through fuch Plates, and turn them into Verdi- 
greafe. Moreover, in diftilling Spirit ot Salt-pe- 
tre, which comes over without any Water, we 
know that all the Stopples that are ufed to the 
Phials that contain ’em, are corroded by the Par- 
ticles that afeend into the Air ; and that the faid 
Spirits being put into an open Bottle, do frequent- 
ly emit vifible Effluvia. 

Sect. VII. Burning Spirits and Oils mix themfelves 
v ith the Air. 

The Air is likewife impregnated with Burn- 
ing Spirits. This is known to every Body that has 
warmed good Brandy, and held a burning Paper or 
Candle near the Steams of it ; of which thofe that 
are in the Air are immediate y kindled. The fame 
Experiment is m de by the Chymifts in their Diftil- 
lations, when they try whether their Lutums (that is 
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the Matter which they apply to the Joints of their 
Vcliels) are as clofe as they fhould be ; tor if one 
holds a Candle to them, and any of the Effluvia 
come out, thofe that pais into the Air through the 
ljttttfit , will immediately take Fire. 

Oils themfelves will mingle with the Air. 
Wherefore, to fay nothing of Train-Oil, which 
can be fmelt fo far oft (forafmuch as fome may 
doubt whether they be the oleaginous Parts them- 
felves that aftedt our Noftrils) let any one take 
Oil of Olives mingled with Salt, anddiftil it with 
a glowing Iron Pot, upon which there is an Iron 
Helm or Head, with an Orifice or Hole at the Top, 
fo as it may be fhut with an Iron Cover, he will find 
when the Cover is taken off, in order to take fome 
of that Matter with an Iron Ladle out of the Por, 
and to put frefh therein, that the Steams (which 
being drawn over into the Recepient, do there make 
what they call an Oleum Philo fophorum) as foon as 
they come into the Air, flame out, and fo conti- 
nue till the Orifice of the Helm be again clofed. 

Sect. VIII. Other Particles do likevoife mix them- 
felves ivith Air. 

A n infinite Number of other Particles, befides 
thofe of which we have given Inftances above, are 
lound to incorporate themfelves with the Air, as 
with a common Menftruum or Diflblvent, accor- 
dingly it is obferved by Varenius , in his Geography , 
{Lib. I. Cap. XIX. §.41.) that when the Spices in 
the Indian Iflands are ripe, the Seamen know it by 
the Smell thereof, at the diftance of three or four 
Leagues : That in the Iflands named the Az.ores> 
the Air is impregnated with fo many Acid Parti- 
cles, that it corrodes even the Iron and Stones of 
Houfes, in filch a manner, as to reduce them to Dull 
111a little time: whereas, on the contrary, in the 

Province 
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Province of Chili in America , the Air is fo foft, and 
that tho’ one put up a Sword without cleaning it 
into the Scabbard, there will never be found any 
Ruft upon it. They that would be further in- 
formed upon this Subject, may confult the Author 
in the place we have quoted. I 

Sect. IX. Many Particles preferve their Properties in 

the Air. 

After all this, no body I think will fcruple 
to acknowledge the Air to be a Menftruum im- 
pregnated with an infinite Number of Particles ; 
only it fee ms necefl'ary before we proceed, to 
(hew, Pirfiy That the Effluvia of fuch a great | 
Number of folid and fluid Matters, tho* diffolv’d 
in the Air, may yet preferve the fame Properties 
which they had before they were mingled there- 
with. They that defire fuflicient Inftances thereof, 
may fee what that great Naturalift, Mr. Robert I 
Bey ley has writ about them in his Difcourfe on the 
Nature of Effluviums. This however has been ex- 
perimentally obferved, firft in fluid Matters from I 
a great many Diflillations of Waters, of Burning 
Spirits, of Acid Spirits, of Spirits that have Vo- 
latile Salts in them, of Quickfiiver, and almofi: all I 
fuch like Liquors, which evaporating in the Air 
by Warmth, do therein fo very much maintain their 
own Figure, that being admitted into a Recipi- 
ent, and turned again into a Liquid Matter, al- 
moft all of them yield the fame Fluid of which | 
they were compofed before they were mingled 
with the Air. 

The fame may likewife be obferved in many fo- 
lid Bodies, which the Chymifts do raife, or (as 
they phrafe it) fublimate by Fire. Thus, accord- 
ing to the Report of theaforefaid Mr. Boyle , who 
ought never to be named but with.refpeft, Sul- ; 

phur, 
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phur, Carnphire, Benjoin , Sal- Armoniac , and even a 
Metal as heavy as Tin, may be fubiimed and. 
mix'd with the Air by the Heat of Fire ; and the 
Parts thereof being coagulated by meeting with 
Glafs or fome other Matter, may be again chan- 
ged into a folid Body, with the fame Properties 
it had before. 

And let no Man imagine that we draw out this 
Analogy too far, becaufe they are not fenfible of 
fuch a Heat, or of fuch Fires in thefe Climates, 
as might feem fufficient to dilfolve thefe Bodies, 
and to caufe them to evaporate into the Air, to 
perform which, fo intenfe a Heat is required in ' 
Chymiftry : For whoever has read anything con- 
cerning the Subterraneous Fires that fhew them- 
felves in burning Mountains, and with how much 
Sulphur , AJhcs, and other Matters, they have of- 
ten-filled the Air, even at the remoteft Places^ 
will find that there is not the leaft room to doubt 
thereof. 

Sect. X. The aforementioned various Particles , by 
their operating upon each other , caufe the Air to be 
Wholfome or Unvoholfome. 

From what we have fhewn already, it will 
follow, Secondly , that he who knows how vari- 
oufly and powerfully thefe Particles, floating in 
the Air, do operate upon each other, will eafily 
conceive, that from the different Conjunctions 
and Separations thereof, different Qualities of the 
Air does likewife refult. Infomuch, that fome of 
the Parts being wholly innocent in their o'* r n Na- 
ture, by their Conjunction and Mixture with each 
other, may become hurtful and even fatal ; and 
fo on the contrary, thofe that are prejudicial, may 
likewife become healthful, and thus in many Cafes 
they may undergo many Changes. 

Bb 4 
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Sect. XI, and XII. Several Experiments to con- 
fin'd this. 

Thus we fee (ro give an Inftance of what we 
have alferted) that the Spirit of Common Salt and 
Mercury , neither of which are poifonoas alone, be- 
ing fublimated by Fire, are united in the Air, and 
then become fuch a deadly Poifon ( to which they 
ufually give the name of Sublimate ) thatifitdo not 
exceed Arfenic or Ratsbane itfelf, it may be counted 
at lead as fatal. We {hall not here enquire, whe- 
ther what has been cbferved by Diemerbroek y de 
Pefie , Lib. II. Cap. 3. might be fuppefed to have 
happen’d after fuch a manner ; namely, that the 
Fumes of Soap with which Linnen was waflied, 
might have brought the Plague into the Houfesof 
Nimegnen , and have render’d the Air of that 
Town contagious ; tho’ it is well known, that the 
Ingredients of which that Matter is compofed > 
have nothing peftilential in them. This is hardly 
to be doubted, that when the Subterraneous Fires 
in the times of Earthquakes, have filled the Air 
with many Exhalations, thofe Exhalations them- 
felves, or their Union and Co-operation upon o- 
ther Particles of the Air, have often produced 
contagious and other Epidemical Diflempers. 

Thus we alfo fee that great and pernicious Poi- 
fons floating in the Air, being joined to other Mat- 
ters, do thereby lofe their pernicious Qualities. 
And the Chymifts know very well, that how often 
foever the aforementioned Sublimate is exhaled or 
raifed up into the Air, it will Pill remain a deadly 
Poifon : But if one take an equal Weight of Salt of 
Tartar, and mix it therewith, and then evaporate 
both together, theirParts will unite themfelves in the 
Air, and lofing their poifonous faculty, will produce 
a Medicine call’d Mercurius Dulcis, which is very 
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good in many Cafes. Some afcribe it to the fame 
Caufe, that the Plague ceafes at Grand Cairo as 
foon as the River Nile begins to fwell ; fo that 
whereas the very Day before there might die 500 
Perlons, the very next Day there would not per- 
haps die one, according to the Relation in Sandy’s 
Travels , Lib. II. The above-mentioned Mr. Boyle 
confirms the fame by many Inftances. 

That Gentleman has likewife taught us expe- 
rimentally, that fluid Bodies may be changed into 
folid ones in the Air ; for example, mix the Spi- 
rit of corrupted or fermented Urin with Brandy, 
which has not been entirely feparated from its 
Water ; and fetting it over the Flame of a Lamp, 
or fome other more gentle Heat, the Fumes a- 
fcending from thence will be turn'd into a folid 
Body in the Air, appearing at the Top of the 
Glafs like a fine white Sublimate, notwithftanding 
that before the Diftillation, each of them was a 
liquid Matter. 

It is not our Defign in this place to enquire fo 
ftri&ly, whether the abovementioned Phenomena 
at Nimeguen and Cairo , were rather to be afcrib'd 
to a Precipitation or Coagulation, which fome of 
the afcending Particles might produce in the Air ; 
but that fomething of the like nature may happen 
in the Air, whether by Conjunction orSeparation, 
feems to be maintainable in fome manner, from the 
Obfervation of the Profeflor Schagt , at the time of 
the Sicknefs at Leyden , of which mention has been 
made before in Contemplation VII. and that which 
has been related to me by a curious and obferving 
Gentleman, feems to confirm the faid Opinion, 
which he fays was commonly known to all the In- 
habitants of London at that time, namely, that in 
the dreadful Peftilence of the Year 166 5, thofe 
Coffee ■ h oufes that were continually filled with the 
Smoak of Tobacco , were almofl the only places that 
• efcaped the Infection. I (hall 
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I fliall not pretend to determine, whether what 
we have juft now mention'd muft be underftood 
to happen after the fame manner, as when a good 
quantity of Sublimate is diffolved in Water, and 
when into the fame Liquor, which is very poifon- 
ous. Salt of ! Tartar like wife diffolved in Water is 
poured, fo long, till a reddifh Powder is pro- 
duced and finks down to the Bottom, or, accord- 
ing to the Chymical Term, is precipitated ; after 
which it will appear, that by the Operation of 
thefe two Matters upon each other, all the Poifon 
of the Sublimate will be done away : Or, whether 
it may be fuppofed to happen in Conformity to 
that other Experiment, and the Confequences 
thereof, in making of Mercurim Dulcis, as has been 
obferved above. Our main Defign in all this, has 
been only to fhew, that upon confidering the 
whole Matter, we ought to fuppofe this Globe of 
Earth, with its ambient Air, not only to be a Ma- 
thematical Machine (which may be proved by 
other Experiments, but even a great Chymical La- 
boratory, in which the Air reprefents a Recipient, 
in which thoufands of Kinds and Differences of 
exhaling Particles are coilefted, either by Subter- 
raneous Fires, by the Heat of the Sun, or by fome 
other Caufes ; or otherwife, as a Menflruum and 
Diffolvent, which being poured out upon innu- 
merable Matters, extra&s and unites to it felf va- 
rious Particles from each of them : And thofe Pa- 
ticles being mingled with the Air, may varioully 
operate upon each other, according to their diffe- 
rent Natures and Properties. 
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Sect. XII. ConviElions from the foregoing Ob~ 

fervations. 

Before we proceed any further, in cafe any 
body, be he who he will, that has formed a juft 
Notion of this Conftitution of the Air from what 
has been faid already, and knows what an in- 
finite Number, not only of the fame, but even of 
different Kinds of Particles, do occur in the Air ; 
after how many various manners they unite with 
each other ; how from their Conjunction, from 
their Divifion or Separation, and otherwife, fo 
many pernicious and fatal, as well aswholfome and 
ufeful EfteCts may refult ; I fay, if befides all this,' 
he is allured, that without Air neither Animals 
will live, nor Plants grow; Can he fit down eafie 
under a Perfwafion, that all things do thus come 
to pafs either by Chance, or by Mechanical Cau- 
fes, entirely ignorant of what they are doing, and 
without any Wifdom or Defign ? And that with- 
out an infinite over-ruling Power and Providence, 
this real Chaos , or confufed Mafs, fubjeCt to fuch 
an unfpeakable number of Alterations, by the 
multitude and difagreeing Properties of its Parts, 
could have been adapted for fo long a Time, and 
ftill continue fo to preferve alive fo many thoufand 
Animals and Plants, and to furnifh all that is par- 
ticularly necefiary to every one of them, with fo 
vaft a variety ? And can he imagine, that it is 
to be afcribed to any thing but a Divine Direction, 
furpaffingall Undemanding, that thefe things do 
not fall into the utmoft Confufion? Yea, can he 
poffibly, with all his Wifdom, form any juft Idea 
thereof ? how from fuch a confufed Mixture of all 
kinds of things as the Air is, and among which 
many indeed are ferviceable and ufeful, but like- 

I wife many others, both prejudicial and even con- 
tagious 
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tagious and Fatal ; I fay, that each requifite Par- 
tide can difcharge its Function in its Place, and 
all the bad ones be prevented from doing harm, 
were it not that the Supreme Will of our adorable 
Ruler did herein exert its Wifdom and Power. 

Sect. XIV. The Invijibility and Injipidity of the 
Air very ufeful. 

The aforefaid Wifdom and Goodnefs of God 
has often occurr’d to me with great aftonifhment* 
when I confidered, that he has been pleafed to 
fubjeft to our Senfe of Seeing, Fire, Water, Earth, 
Sun, Moon , Stars, and almoft all other Creatures, 
excepting only the Air, which though we can feel 
well enough in Winds, and other Cafes, yet he 
has thought fit to render invifible to us. And 
yet, how does almoft every Man tremble, when 
he fees the Vapours and other adive Particles 
therein, gathered together in dark Clouds, and 
and threatning us with Thunder and Lightning, 
with Storms and Tempefts ? 

Again, If any one ftiould be obliged to drink 
the Waters of Fens and Marjhes , of Ditches and Ken- 
nels, mixt with Dirt and Naftinefs, tho J perhaps 
not otherwife pernicious, how loathfome would 
it appear to him ? Or if he fhould meet in it any 
of the Spawn of Serpents or Toads , tho* there were 
not enough thereof to poifon him, yet with how 
much Fear and Terror would he take the Cup in- 
to his Hands ? And what pains would he take to 
feparate what was pure and wholfome from this 
dreadful Compofition ? Now, if in the fame man- 
ner, all the Filthinefs that is to be found in the 
Air, all the exhaling Particles, from foul and 
nafty Places, all the Vapdurs from (linking Puddles, 
or from rotten Carrion, or dead Carkaftes* all the 
afcending Steams from poifoiious Minerals* and 

contagious 
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contagious Animals or Plants, all the difagreeable 
Effluvia from the Bodies of Men and Beafts, and 
whatever elfe of other Infeft ions in the Air might be 
added hereto : Ifay, if all things were fet before his 
Eyes in the fame manner, would he not loath and 
naufeate the very fight of them ? The fame would 
certainly befal him, if he were capable of feeing 
with his Eyes, the Air that he muff conftantly 
breath, fill’d with fo many impure and unwholfome 
Particles ; would he not live in a continual fear of 
being poifon’d by them? Would he not employ all 
the Powei s of his Mind, even till he was tired, 
to find, if it were poflible, among fuch a loath- 
fome heap of difagreeable things, fomething that 
was dean, and could be fuckt in without naufeat- 
ing ? Should we not fee Rich Men offering more 
Money for Places where the Air was pure and 
wholfome, than they now beftow for {lately Houfes 

I and Country Seats ? N6w it has pleafed the gra- 
cious Dire&or of all things fo carefully to provide 
againft thefe Inconveniences (that what befals us 
every Moment of our whole Lives, namely, the 
hfpiration and Expiration of Air, might be per- 
form’d with pleafure, or, at leaft, without pro- 
ducing in us any difagreeable Scnfations) as to 
! render invifible to us, that Air which would o- 
1 therwife fet before our Eyes a perpetual Swarm of 
deteftable Obje&s ; and by this means only (tho* 

! they fhould not be dangerous to our Health or 
Life,) releafe us from inceffant Cares and Fears, 
! of drawing into the Lungs by the Mouth and 
! Wind-Pipe fuch a quantity of odious things. 

| The like Averfionand Dread of fo many Particles 
floating in the Air would befal us, but in a much 
higher degree, if they fhould become fenfible to 
I our Taft. Ought not then every Man to acknow- 
I ledge his Obligations to the Wifdom and Mercy 
I iOf the great Ruler of this World ? Who, tho’ he 
I caufes 
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caufes us to Hear this compounded Air in Flutes 
and Organs , to Feel it in Winds and Storms, and to 
Smell it too in many Cafes ; yet, that he might not 
make us miferable, has form’d it after fuch a man- 
ner, that notwithftanding its being impregnated 
and laden with fuch a diverfity of Parts, it can be 
neither feen nor tajled , except in fome particular 
and very rare Cafes -, by which an Atheift may 
be convinced, that He who brings this about, does 
it of his free Will and Pleafure ; but by no means I 
can it be faid to be thus order’d by neceflary Con- 
fequences, and much lefs by Chance. According- 
ly we find, forinftance, that when an Apothecaryfl 
has pounded a good quantity of Aloes, and that 
the fineft Parts thereof fly up, and mingle them-l 
felves with the Air, their Bitternefs difcovers it-j 
felf to the Taft of thofe that fuck in that Air : And! 
to fliew, that the Air is likewife in its own Na- 
ture vifible, we need only comprefs a good quan-l 
tity thereof together in an Air-Pump, and then I 
let it out again as quick as we can, and it will | 
prefently {hew it felf to our Eyes like a Fog 01 1 
Mifi. 

Sect. XV. The Ohfervation of Meteors refumed. ] 

But to return to the Meteors ; If we ftiould at- 1 
tempt to fhew the Caufes thereof fully and clear- j 
ly, we muft do it by a number of Natural and! 
Chymical Experiments, which might be render’d! 
Analagous and Uniform to the fame in Little J 
But this would engage us in too large a Field wel 
{hall however produce fome few, to {hew how the! 
fame are generated in the Air, without pretending I 
that they may not come to pafsmany other ways ! 
for as fome of thefe that are now known to usl 
were hid from the Ancients, fo perhaps fome may ! 
be difcovet’d by our Pofterity, of which we are! 
hitherto ignorant. . Sect,! 
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£ H c t. XVI, and XVII. Mifis and Fogs produced 

by many Exhalations , and by the Rarefaction of the 

Air, jbewn experimentally. 

T 0 fay fomething firft of Mifis and Fogs : It is 
plain from what has been faid, that unfpeakable 
numbers of watry Vapours and other Exhalations 
do mingle themfelves with Air, by which they ren- 
der it Thick and Untranfparent or Dark : As firft, 
when they arife in too great a Quantity, and are 
fo clofely compreffed together, as to fill the Air, 
and to obftruft a free Paflage of Light. In the fame 
manner wefee in Chambers, where the Smoak does 
not go dire&ly up the Chimney, as alfo by the 
thick Steams of boiling Water in Kettles, the Air 
render'd in fome manner untranfparent and foggy : 
The fame happens by the numerous Vapours that 
arife in cold Weather in Winter, and here in Hol- 
land, upon the Breaking and Opening the Ice. 

The fecond way of producing Fogs and Vapours 
j is, xvhen the Air is more rarified than ufual, and 
thereupon becoming lighter, is no longer able to 
balance the more heavy watry Vapours, and to 
keep them floating in its own Region. A plain 
Infiance thereof we may fee in Tab. XIV. Fig. 5. by 
: taking fome of the Water out of the Glafs Globe 
A B (from whence the Air was firft exhaufted, in 
# order to fill it by the fpouting in of Water, as 
V has been {hewn before on another Account in Con- 
> templation XVII.) and then fattening or fcrewing it 
;on to the Air-Pump at D, fo that the very fmall 
{quantity of Air that remain'd in it at S, will ap- 
pear above the Water N P R ; after which, a Va- 
■ cuum being made in the Pump, the Cocks E and K 
muft be open'd ; by which means the Air, which 
. at S gravitated upon the Water NP, meeting with 
, M no refiftance, will drive it down towards the Pump, 


and 
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and fo the Space A N P, becoming larger, the Air ; 
that is in it will be likewife more expanded or 
rarified. Now, as it does alfo become lighter 
thereby, the VVatry Vapours in it will fink down, 
and produce a vifible and whitifh Fog in the Globe, 
and many times little Clouds, exactly mimicking 
thofe that we fee in the open Air. But thefe Mills 
and Clouds, upon the Re-admiflion of the Air 
Q_W R thro’ the Water, and by the Encreafe and 
Compreffion of the Air at S, do immediately dis- 
appear again, and the faid Air at S, as Toon 
recovers its former Transparency ; and fo, tones 
quoties, becomes foggy and cloudy when it has an 
Opportunity of dilating itfelf, and of forcing the 
Water out of the Globe, upon exhaufting the Air j 
and again becomesclearand tranfparent, upon the 
letting in of frelh Air : So that clear and foggy 
Weather may be as alternately reprefented as often 
as you pleafe after this manner ,* and even when 
there remain watry Vapours enough in the Air, 
this may be Hill produced, provided the Bubble be 
but a little moift within, tho’ altogether empty 
of Water. 

Sect. XVIII. Reflexions and Obfervations upon 

the fame. 

W e have made thefe Experiments very frequent- 
ly, and from thence obferv’d ; Fhft , that thefe Va- 
pours, when the Air appear’d heavy in a Barome- 
ter, were not feen at the firlt Pumping, nor did 
fhew themfelves fooncr, till after fome Expanfions 
of the included Air, it became lighter and thinner. 
Secondly , This Experiment did not Succeed well 
when the Water and Air were cool ; probably, be- | 
caufe there were not watry Vapours enough mix- a 
ed with the Air : Wherefore hot Water, in a lit- ] 
tie Glafs Velfel (Tab. XIV. Fig. 4.) M N, being I 
placed under the Bell, prefently fill’d the Air with I 

2 the l 
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the Steams which exhaled from it, but upon the 
admihion or frcfli Air, vanilhed as before. 

It was likewife obferved at another time, that 
no Milt appearing in the Glafs Globe in cold 
Weather, upon making a Fire in the Room, and- 
the Air in a Thermometer Ihewing itfelf warmer, 
we renewed our Pumping a little while after, and 
the Fog became immediately vifible. Thirdly , We 
found likewife, that the Mill which had been thus 
produced in the Glafs, fubfided by degrees, and 
the Glafs became clearer, without admitting frefh 
Air into it; As alfo, Fourthly , That thefe Mills, by 
etting in frefh Air upon them, and by the Wind 
which the fame produced, being put into Motion, 
xxafion'd an agreeable Reprefentation of the ir- 
egular Courfe of the Clouds in the Air in the time 
>f Storms and Temp efts. 

I have related this Experiment fomething the 
nore particularly, becaufe it did not always fac- 
eed, and forafmuch it feem/d to give us a great 
teal of Light into the Nature of Mifts and Clouds . 

Now that the Natural Mills, and Fogs, and 
llouds are of the fame kind with thefe Artificial 
nes, feems deducible from hence, that moll com- 
lonly when the Air lofes its Clearnefs, and be- 
omes more dark and obfcure, the Mercury in the 
arometers defcends, and fhews thereby, that the 
dr is become lighter. 

I have likewife often obferved with Ahonifh- 
lent, that when the Air appealed clear ail above 
. nd round about us, in a very (hort while after, 
ie whole Heavens grew dark and were covered 
ver with Clouds. Whether this may be deduced 
om a fudden thinning of the Air (becaufe we 
aow of no other Reafon befides, that in fo little 
• fpace of time can operate fo quick over the 
' hole Face of the Heavens) I leave to others, 
"he Barometer may be compared therewith. 
Vot.II. Cc Sect. 
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Sect. XIX. An Experiment to prove that Mifts 
and Fogs may be produced by Effervefcences. 

Thirdly , Another manner by which the Air may 
be render'd Foggy, will appear by an Experiment 
made with two little Glaffes or Phials containing 
an Ounce each; one of which being almoft filled 
with Spirit of Salt-Petre , or Aquajortis , or elfe 
with Spirit of common Salt, and t’other with 
that of Sal Armoniac ; put the Mouths of both the I 
Bottles near to each other, and you will find, that 
the Exhalations of both being mingled in the Air, < 
will produce a vifible Smoak or Mift, which, if 
the Bottles be placed far enough afunder, cannot 
be obferved in either of them. 

Now that this way of Effervefcence , as the Chy - 
mifts call it, is brought about by the reciprocal 
A&ion of their Particles in the Air, willbereadily 
allowed by any one that ever faw the Effervefcence 
or Fermentation that is caufed by pouring one of 
thefe Liquors upon the other. 

Sect. XX. An Experiment proving the like EffeB 
by Precipitations or Separations. 

Fourthly, W e learn another way from Chymiftry 
of turning clear and tranfparent Liquors oftentimes 
into a thick and troubled Matter, by-Separation or 
Precipitation: Thus Sublimate or Vitriol diffolved 
in Water, and filtrated thro* a Paper, does yield a 
clear Liquor ; but pour into it either Salt of Tar- 
tar or Potajh, likewife diluted in Water, both of 
which are tranfparent, and you will prefently fee 
fome Parts of the firft Liquor precipitated or fepa- 
rated from the reft; by which means the Liquors 
will lofe their Clearnefs, and be changed into a 
dark and thick Subftance. 

Whe- 
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Whether this has alfo place in fome of thofe 
that People call Stinking Fogs , I ffiall not enquire 
any farther here: this is certain, that thofe Stench- 
es have often a great affinity with that which we 
difcover in making Milk of Sulphur, or the Golden 
Sulphur from Antimony. 

To prepare the laft, they ufe to boil in Water 
the Sulphur of the Regulus of Antimony mingled 
with Salt of Tartar in the Fire, and to filtrate the 
fame thro* a Paper, fo that there proceeds from it 
a clear Liquor of a reddiffi Colour, and without 
any Smell; but putting in fome drops of Vinegar, 
a grievous Stench arifes from it, and the Liquors 
become thick and untranfparent ; until there, fub- 
fides from it an Orange Colour and Yellowifh 
Powder, which is the Golden Powder , and then 
both the Liquors become clear again. 

I have often thought with my felf, whether 
there were not fomething like this in the Air, 
which by way of Precipitation might produce 
thofe Stinking Fogs ; Firfi, by reafon of the like- 
nefs of the Scent; and Secondly , becaufe I have 
oftentimes obferv’d, upon the Days fucceeding 
thefe Fogs, a Reddiffi or Ornage Colour Scum, 
very like that of theabove-mention'd Golden Sul- 
phur, upon Standing Waters ; which before thofe 
Fogs happen'd, were not to be found there. But 
1 1 leave all this to further Enquiries. 

Sect. XXI. Tigr are Clouds . 

After having treated of Foggy and Mifty 
A.irs, it does not feem neceffary to fay any thing 
more about Clouds ; becaufe it is very credible, 
’:hat what we call here below Miffs and Fogs, 
'rvhenraifed up higher in the Air, do compofe the 
, VTatter of Clouds; infomuch that a Cloud isno- 
hing but an exalted Fog; now that this is fome- 
n C c 2 thing 
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thing more than a bare Suppofition, appears from i 
Experimental Trials made by many People, who 
having climbed up high Mountains, met with I 
thick Fogs in their way ; but when they were ar- • 
rived to the Top, they obferved the fame floating 
under them like great and white Clouds. Varenus 
gives us a particular Relation thereof in his Geo- 
graphy , Lib. I. cap. 19. § 41. 

The fame is afferted by that great Examiner of 
Nature, Mr. Mariotte y in his Difcourfe Du Move- 
ment des Eauxy p. 19. That climbling up a Moun- , 
tain, at one place he was in the middle of a* Fog, 
which whilft he was below at the Foot of the 
fame Mountain, appear’dto him like a Cloud. 

Another common Experiment may be made, 
when Gunners are trying their Cannon, by dif-i 
charging feveral Pieces at once : Now every one 
knows that the Smoak thereof feems to thofe that 
are under it like a Mift in the Air ; and fo it ap- 
peared to me and others that were in the Boat 
with me, between Amfierdam and BuikJlot y like < 
black Cloud driving foftly on; efpecially, afte' 
it was carried by a gentle Wind, that did not feat 
ter it, to a good diftance from the place where i 
was difeharged, and raifed up higher in the Ait 
So that likewife it feems deducible from hence 
that it is not always Watry Vapours, but alfo o 
ther Particles and Exhalations of which tfr 
Clouds are compofed : Concerning which, as alf 
of the Rains and Dews proceeding from th 
fame, and other Meteors properly belonging t< 
Water, fomething more fubfervient to our Defig 
fhall be mentioned hereafter in our Contemplate 
upon Water. To proceed. 
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Sect. XXII. Wind, and its Ufefulnefs , and Convi - 
hi ions jrom thence. 

Among the moll common, but not the leaft 
wonderful Motions of the Air, Wind has the prin- 
cipal place. Now it is known to every one, that 
the Wind is a flood or a ft ream of mov’d Air, in- 
fomuch that it wants no farther Proof after fo ma- 
ny Experiments, only let us obferve here firft in 
general, that it is fomething, which after a very 
fablime manner, fhews the Power and Goodnefs 
of the Great Creator. 

They that have ever read of, or tried the dreadful 
Force of Storms and Tempefts, of Hurricanes and 
Travadoes , will be fufficiently convinced of the Re-- 
fiftlefs Power of the Wind. But Cuftom makes us 
contemplate this great Wonder without any Emo- 
tion. But if there ftiould be ftill any one fo wretch- 
ed as not to learn his Obligations of Thankfulnefs 
to the Great Giver of all Things from thefe his 
Works, let him for once fuppofe with us, that 
there was no fuch thing in the World as Wind or 
Motion of Air, but that it remained in a perpe- 
tual Stagnation quite round the Globe, like a 
Pond or Lake of thin and dead Water. Muft he 
not then own ; 

Firft , In cafe that what was raifed up in the 
Air fhould remain in the fame place, without being 
carried elfewhere, or fo long at leaft, till it grew 
lighter, and fo afcended, or heavier, and then de- 
fended ; (to fay nothing of Cities and Coun- 
tries, which after Earthquakes might be vifited 
with fad and fatal Diftempers, by the Corruption 
of the Air) that great Trading Towns and Popu- 
lous Places, where the Smoak of fo many Fires of 
Coal, Turf or Wood, the Vapours offo many ftag- 
nating Waters, the Stench of fo many impure 

C c 3 Places, 
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Places, and thoufands of other kinds of Exhalations 
proceeding from Men, Beads &c. did continually 
and inceflantly fill the Air; and the whole World 
too, would foon be one univerfal Church-yard and 
Burning-place ; for all its Inhabitants woifd foon 
perifh, were it not that by the help ofthefe Winds, 
fo exceeding neceffary towards the fupport of all 
Living Creatures, frefti Air is continually derived 
to them from the Hills, and other healthy Places 
ropnd about them; and the unwholfome and in- 
fectious Vapours driven from thence, and diflipa- 
ted in the vail fpace of the Skies. And can he 
that obferves all this, perfwade himfelf to believe 
that Winds are meerly accidental, and that he owes 
no Thanksfor this great Benefit to him thatmade 
the Winds ? 

Secondly , If this is not enough to convince an 
Atheiit, yet he certainly knows, that if the Va- 
pours drawn from Water were to fall down in the 
fame place from whence the Sun had raifed them 
up, moft oLem being exhaled from the Sea, would 
likewife fall down into it again; and that the dry 
Land, Fruit-Trees and Plants, would never be able 
to (hare in their Moifiure. Moreover the Courfe 
of Rivers running from Inland Countries and Re- 
gions remote from the Sea, into which at lad they 
difcharge themfelves, would likewife in time be 
partly or wholly dryed up : Infomuch that Dews, 
Rains and Inundations of Rivers, 'that render the 
Earth fruitful, failing altogether, would make it at 
lad unfit to feed and keep alive, by its Producti- 
ons, Men and other Creatures that dwell upon it. 

Now this entire DefiruCtion of almoft all that 
breaths upon the Earth, is folely prevented by the 
Winds : By Means of which thofe Watry Va- 
pours, that do moilly arifc from the Sea, are car- 
ried to dry Places, that they may there defcendin 
Rains, Dews, Snows, and other Meteors, and 
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fupply for the moft part the refrefhing Streams of 
Brooks and Rivers with continual new Matter. 

Now if fo many Men, fo many Beads, fo many 
Birds, fo many Fifties, and fo many thoufands of 
Trees and Plants, were made without Wildomand 
De/ign : Can any one fay, without the Contra- 
diction of his Confcience, that the Winds, for want 
of which all of them would in a little time perilli 
by the failure of their Sudenance, are thus made 
accidentally and without auy determinate Purpofe 
of our great Preferver? Would he ever dare to af- 
fert the fame of fo inconfiderable an Indrument as 
even a Watering-Pot, wherewith we refrefli the 
Plants and Flowers of our Gardens ? And feeing 
that fuch a thing was adapted to convey a little 
Water from fome adjacent Well or Brook into a 
Garden, and there regularly to fprinkle the Parts 
thereof ; would he dare to maintain, that even, 
fuch a contemptible Veftel was made without any 
Defign of the Artificer ? But if not, how can he 
exped to pafs for a rational Creature, when he 
pretends to believe the fame of the Winds, thofe 
great Aquaedu&s and Watering-Pots of the whole 
Earth, and for that reafon the Prefervers of his 
own Life, and that of all other Creatures? 

Thirdly, Now to pafs by the Obligations under 
which thofe Men lye, that make fuch great life of 
:he Powers of the Winds to their Advantage and 
Pleafure bothjfo that where there are no Rivers to 
:urn Mills, they can apply thefe Streams of Air 
:o the fame Purpofe: Can it Ije imagined, that 
:he faid Winds are produced accidentally, when 
without their Afliftance the Inhabitants of the 
World could reap no Benefit from any of thofe 
Countries that are fepatated from them by great 
Seas, nor enjoy any Communication therewith ? 

If fuch Powers of the Wind, (by which great 
tn $3 heavy Ships are convey’d fp fwiftly from one 

Q c 4 Part 
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Part of the World to another; by which fuch great \ 
Machines can be moved as lhall fuffice, with the « 
Care ol a few Men, to drain and keep dry fo ma- 
ny Watry Lands, to faw and prepare fo much* 
Wood for Building) could be bought or hired with 
Money ; Can any one believe, that befides the Mer- 
chants, almoft every Body in the World would not' 
be ready to contribute their Share, and to pay their » 
Quota, that they might likewife partake of the 
good Things of other Countries, and of the bene- 1 
ficial Effe&s of Ships and Mills ? Now the moft 
gracious Ruler and Preferver of all Things does 
hold this great and ufeful Power the Wind in con- 
tinual Readinefs for every Man that will embrace 
the Advantage of it, even for nothing, and with- 
out expeding any other Return than Thankfulnefs: 
And all this he vouchfafes to do, that he may dif- 
play his Wonders even to his Enemies themfelves, 
by a Matter that is invifible; infomuch, thatifonei 
had always liv J d in a place where the ufe of the 
Wind was never known, he could hardly be in- 
duced by the ftrongeft Arguments to give any cre- 
dit to fuch a ftrange and unconceivable thing. 

And can then an Atheift fit down contented,; 
when he not only refufes to acknowledge this Be- 
nefit (but even blafphemoufly denies with his 
Mouth the great Giver of all thofe things, and ii 
it werepoflible, wouM moft ungratefully blot him 
out of his Heart alfo) which, by the Adminiftra- 
rion of thefe Winds, happen to the Advantage of 
himfelf and all Mankind ? Certainly, if the Winds 
were produced by no other Caufes than mere 
Chance, operating now this way and then ano- 
ther, fuch a Man ought to be in a continual Fear, 
that the Air would become fatal and peftilential, 
by ftagnating and pntrifying,and the whole Earth 
a Wildcrnefs for want of Rain, and that he him- 
felf and all Living Creatures would perifh by Hun- 
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ger and Thirft : And if the Winds were not bellowed 
upon Mankind as a Token ofthe Mercy of its Crea- 
tor, might not he himfelf draw this Confequence, 
that he could not be able to efcape the Power that 
exerts itfelf fo terribly in the Winds, and at fome 
time or other he would moil juftly feel the Effedts 
thereof, as a Punifhment for thefe his Blafphemies? 

Sect. XXIII. The Trade Winds and Monfoons. 

I r muft indeed be allowed, That if there be 
any thing in the World that thefe miferable Phi- 
lolopheis may, with an Appearance of Truth, 
pretend to be Accidental, it is the Wind, espe- 
cially after the manner that it moves and blows in 
thefe Countries; infomuch, that it even gives a 
Handle to that Proverb, by which, if one would 
exprefs in the ftrongeft manner the Inconflancy and 
Ficklenefs of another, we fay, he is as Changeable 
as the Wind. But to convince them, that even the 
Winds are far from being governed by a mere and 
variable Chance ; let them enquire into the Expe- 
riments of Sea-faring People ; and they will fee 
(and if G o d be gracious enough to them, they 
wiiilikewifebe convinced) that the Providence of 
the great Governcur has bound thefe Winds, which 
feem to us to come from all Corners of the World 
with fo much Irregularity and Uncertainty, by as 
fixed and determinate Laws, as ever any Clock or 
Watch made by its Artificer. 

But not to fpeak any thing more in Confirmation 
of what we have now faid concerning thofe Land 
and Sea Winds, which vibrating like the Pendulum 
of a Clock, do every four and twenty Hours blow 
back wards and forwards upon certain Coafts, with- 
out which many Countries would not be able to 
fubfift, normany Voyages be madefafely and con- 
veniently ; there are befides the changeable Winds 
that govern in our, and otherParts ofthe World, two 

principal' 
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principal and well known Kinds of regular Winds: 
One of which does the whole Year round obfer ve in 
a manner one and the fame Courle, always blowing 
from the fame Quarter, without any Observation of 
any Return, or of any contrary Wind; and thefe 
are named by Mariners and Geographers, Paffage or 
Trade Winds. Thofe of the Second Sort are fuch as. 
they call by the Name of Monfoons or Moufoons (in 
Latin Mctiones ) and thefe blow one half Year from 
one Corner, and then another half Year from that 
Quarter of the Heavens direCtly oppofite. 

Without thefe Trade-Winds, how could they 
fail upon the great Ocean ? How could there hard- 
ly any Ship arrive at the Eafi -Indies ? Since at fome 
Degrees North of the Equinoctial you meet with 
a South-Eaft or Trade-Wind, which, being in a 
manner direCtly contrary, does perpetually reign 
there ; and as near as a Ship can fail againft or 
bear up to the Wind, as they term it, drives it 
upon the Coaft of America and to the Abrolhos ; 
and whereas they endeavour to fleer their Coaft 
Eaftward, they are obliged to make away fo far 
to the Weft, that they may get out of the Reach 
of thefe Trade-Winds. Being come fo far, they 
are brought by changeable Winds to the Cape 
of Good-Hope .* From whence failing into the g 8th, 
39th, and 40th Degree of Southern Latitude, 
they meet with another Trade-Wind, which blow- 
ing almoft contrary to the former, and to the 
Northward of the Weft (for which reafon it is . 
called the Wefterly Trade-Wind) carries the Ship 
to the Journeys End ,* and that too with fo great 
a Force fometimes, that according to the Obfer- 
vations which a very curious Mariner communi- 
cated to me out of his Journal, his Ship was dri- 
ven by this Wind above $0 Leagues to the Eaft- 
ward in the fpace of 24 Hours. And when the 
Ships return from the Eajl-Indies i the firft South- 
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Eafl Trade-Wind is again ferviceable to them, to 
:arry them Tome Degrees North of the Line. 


Sect. XXIV. Convictions from the foregoing 

Ohfervations. 


I H a v e often confider’d with myfelf the great 
Advantages that accrue to the Dutch from their 
rravelling in Trek-Schuits , or Boats drawn with 
>ne or more Horfes; by which they can in a man- 
er, throughout the whole Country, compute ex- 
ftly the Time required to pafs from one Place to 
nother, let the Diftance be what it will. 

Will now any Atheift, how obdurate fo ever he 
vay be, dare to maintain, that thofe who alone 
ijoy the Conveniency thereof, are not the leaft 
bliged to the Prudence and Forefight of their Go- 
srnours for it ; . who have been pleafed to appoint 
lefame for the Publick Good, in order to render 
le Correfpondence of one City with another the 
10ft Cheap and Convenient to the Inhabitants ? 
.nd that thofe have moll Truth on their Side, who 
[firm, that it is by mere Chance, or at leaft, 
ithout any View or Defign, that at every time, 
id as often as it is required, frefli Horfes are at 
and to draw the faid Boats? 

Now if we were to ufe no other Arguments ; 
light not this Conftancy in ftich uncertain and 
triable Motions as are thofe of the Winds, con- 
nce every reafonable Perfon, that the Creator 
id Ruler of all Things, has thereby propofed to 
imfelf certain principal Ends andPurpofes ? For if 
ariable Winds and Calms fhould indifferently reign 
1 all Parts of the Ocean, what Computation could 
e made of bringing a Voyage to any fort of Con- 
lufion ? And how many unhappy Seamen being 
etained in thefe long Voyages by Calms or con- 
| ary Winds, would run the Risk of perifhing with 
lunger and Thirft. 


Let 
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Let no body think that we carry this our Afler- 
tion too far ; becaufe the great Creator of ail 
Things, in order to flop the Mouth of thefe 
blafphemous and deplorable Atheills, and to de- 
prive them of all Evafions, and fheltering them- 
felves again behind a neceffary Confequence of ig-* 
norant. and natural Caufes, has Ihown them, 
that it was in his Power to have govern’d 
the Winds after a quite different manner; anc 
particularly to have render’d the Seas impractica- 
ble and unnayigable by Calms and variable Winds 

For a Proof hereof, we {hall make ufe of the 
Words of that great Mathematician, the prefeni 
learned Profeffor of Geometry at Oxford , IDr., Ed- 
mund Halley , who, after he had been a long tjmei 
between the Tropicks upon the Ifland of St. Helena 
and having made diligent Enquiry into the Na- 
ture of the Winds by all poflible Means, inform! 
us (as we find ' it in the Philofophical Tranfahlion: 
Numb. 1 8 3.) that about the.Coaft of Guinea he ob 
ferved many. Calms and Tornado’ s y which are. ter 
rible Winds, that run round the whole Compafs 
and then he proceeds, Se< 5 h 7. that between the fourth 
and tenth Degree of Northern Latitude , between Capl 
Virde and the Eajlern ljlands of the fame Name , they 
is a great Extent of the Sea y of which it might be faid\ 
that there did not blow any , not even variable Winds a 
all ; and that the Sea feemed to be condemned to a per 
petual Calm , and was attended with dreadful Claps 0 
"I bunder and Flajhes of Lightning , and great Storms q 
Rain. The Winds that^are there did only deferve th 
Name of little uncertain Blafts y fhifting hourly , and be 
fore they fhifted , becoming Calm ; fo that fever al Ship 
before they could fail 6 Digrees y or about 120 Leagues 
were obliged to fpend whole Months ( Varenius y in h i 
Geography," Lib. I. cap. 21. §. 16. fays three at 
lead) for want of a Wind. . . 

They] 

0 
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They that would be further informed of the 
Properties of thefe Winds, may meet with a great 
many Observations and Difcourfes concerning 
them jn the Works of the Learned Lord Bacon , Va - 
renivs,Mariotte , and the fo called Sea-Charts or At- 
las ; particularly all that relates to Trade Winds 
and Monfoons, is very accurately defcribed by the 
faid Ingenious Dr. Halley, and may be found in the 
abovementionM Pbilofopbical TranfaSl. Numb. 183. 

Sect. XXV. A Brief Defcriptionof tbe faid Winds . 

T o form a general Notion of this, let any 
one place before himfelf a Globe or Map of the 
World, and view that Zone that is contained be- 
tween the Tropicks on each fide of the Equi- 
no&ial, as Dr. Halley has reprefented it ; They call 
it the Torrid Zone \ by reafon of the Heat. Here 
he will fee, chat the Waters of the Great and Ge- 
neral Ocean may be confider’d as divided into 
three Parts, by the Intervention of Lands: The 
firft is the Etblop k and Atlantic Sea , between Afri- 
ca and America ; to the Eaflward there lies the Se- 
cond or Indian-Sea , between Africa, the Indian 
IJlands , and New- Holland’, the Third is the great 
South-Sea , or Mare Pacificism, extending itfelf from 
the Wefiern Coafts of America along the other fide 
of the Globe quite to the Philippine -IJlands. 

Now according to the Obfervations of Dz. Hal- 
ley and others, we find : 

I. That between th zTropicks in the Atlantic and 
Ethiopic , as alfo throughout the whole South-Sea , 
there always blows an Eafterly Trade-Wind, 
which South of the Equator is fomething Souther- 
ly, and North thereof fomewhat Northerly. 

II. That thefe Trade-Winds do not reach far- 
ther than to about 30 Degrees on both fides of 
the Equator. 

III. That 


I 
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III. That however there continually blows <1 
South-weft Wind about the Coaft of Guinea upori 
the Land. 

IV. That in the Southern Part of the Indian I 
Sea y the Wind blows always from the Eaft or there I 
abOuts, with as much Certainty as in other Seas I 
So that a conftant Eafterly Trade-Wind, ant I 
which furrounds the Globe, is found at all time 
in the Places before-men tion’d. 

V. But it is very wonderful, that on the North 
fide of this faid Indian-Sea , the Winds which d< 
one half of the Year blow continually from the Eaft 
as in other Seas, turn again the following hah 
Year, and blow diredly contrary from the Wefterr 
Parts of the Heavens ; and thefe are called th<; 
Monfoons. As for the other Particulars of thoft 
Winds, mention'd in the aforefaid Quotations' 
we fhall pafs them by. 

Sect. XXVI. Tranfition to Experiments about th 
pojfible Caufes of the IVinds. 

I t will not then be neceftary for us to make < 
great fhew, as fome do, of the Knowledge w< 
have either acquired our felves concerning theft 
Winds, or have learned from other People : Bui 
it feems beft to adore the Great Direftor in hi.* 
unfcrutable Ways and Works, as defpairing evet 
to attain to Perfection herein. However, fincc 
a great many things appear to be fufficiently 
known concerning the faid Winds (tho’ it be ve- 
ry little in it felf, with refpeCt to the Importance 
of the Matter) to prove from thence the Wifdom 
and Power of the Creator; that we may not pafs 
by all of therm untouched, but furnifli fome Op- 
portunity to fuch as have any Inclination to make 
further Enquir s therein, we ftiall briefly propofe a 
few Experiments, which have been, and perhaps* 

may 
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may ftill be ufeful to many, either for a Founda- 
tion, or at leaft fome Direction in their Thoughts 
and Difcourfes about them. 

Sect. XXVII. The firft Experiment touching the 
Contraption of the Space in which tfyeAir is contained . 

Since the Effence of the Winds confifts in a 
Motion or Protrufion of the Air from one place to 
another, it is certain, that whatever is capable to 
protrude the Air after fuch a manner, is likewife 
proper to caufe a Wind. Accordingly we find; 

I. That the Air may produce a Stream and a 
Wind when it is (hut up any where, and the Place 
:ontaining it is render’d narrower; whereupon 
jeing preffed, it forces its way thro’ all the Paf- 
ages it meets with, and thereby reprefentsaBlaft 
>r Wind. 

This we may fee when a Man blows with his 
Vlouth, or prefl'es a pair of Bellows, or in the fud- 
1 ien fall of things that have any breadth in them, 
thereby they prefs the Air between them and the 
Ground, and driving it away on every fide, pro- 
duce a fort of a Wind. This way of Generating 
. Wind was known to Hero Alexandrinus many 
\gespaft, by making of a hollow Veffel that was 
Air-tight, and had two Tubes, a great and a little 
,>ne: Thro’ the greater there runs Water with 
ome Swiftnefs into the Veffel or Cistern, which 
ifcending in the fame, contra&s the Space wherein 
; he Air was contained, and fo forces the faid 
A.ir with a Blaft thro* the narrow Tube, by which 
means little Flutes, Pipes of Organs, and Figures 
^f Birds are made to yield a Sound? to fay no- 
thing of blowing Fires, and even fmelting Me- 
:als in fome Places after the like manner. 


Sect. 


. 
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Sect. XXVIII. The Second Experiment with a 
hollow Globe or JEolipile. 

II. S o me Philofophers (upon obferving the Ex- 
periments of heating a hollow Brafs Globe, ha- 
ving a little Orifice or Hole in it, and then throw- ; 
ing it into cold Water, to caufe the Water to go 
into it, and afterwards making it hot again over a 
Fire, whereby the Vapours rufh out like a violent^ 
Wind) have thought that the Wind does not fo < 
much confift in a Motion or Protrufion of the Air J 
as in Watry-Vapours, which this Experiment of an *; 
JEolipile or Wind-Globe confirms; and have there- 1 
fore endeavoured to deduce all the Properties of the | 
Wind for the moft part from fuch Experiments. But! 
we fhall not here enquire either into the Probability I 
or Difficulties of their Hypothefis. [Seethe Figure.] 
of fuch an JEolipile , Tab. XXII. Fig . 3 .] 

Sect. XXIX. The Third Experiment. The moving ] 
of Solid Bodies through the Air. 

III. Anothe r manner of moving, or produ- | 
cing a Stream of Air, is by caufing a Body to pafs I 
fwiftly thro* it; forafmuch as by that means the ] 
Air follows the faid Body with a great Velocity, j 
and raifes a Wind behind it. 

To make a very eafie Trial thereof, one need 4 
only extend ones Hand, the Fingers being clofed, | 
and fwiftly ftrike upon the Air from one fide to the 
other ; whereby one (hall be aware that the fol- 
lowing Air fenfibly blows againft the opening of ] 
the Hand, efpecially if you moiften the fame with 1 
a little Water, for then you will more fenfibly 1 
feel the fame. ' 

But to give a vifible Proof thereof, drop fomc 
little round Bullets from any due Heighth into a I 
1 Bucket I 
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Bucket of Water ; and as foon as they fall to the 
Bottom, you will fee fome Bubbles of the Air that 
followed ’em riling up from the Bottom to the 
Top of the Water; infomuch, that many times if 
the Bullets defcend from a greater Heighth, and 
confequently with more Swiftnefs, the Bubbles 
will even be as large as the Bullets. 

The fame has been obferv’d inthe Force of the 
Wind, which fome have felt to their Harm, upon, 
a Cannon-Ball’s palling very near them, yet with- 
out touching them. 

’Tis the like Sort of Wind, as fome think, that 
is excited by theTulhing of great Hail-hones, as 
they fwiftly defcend. 

Sect. XXX. The Fourth Experiment; Effervef- 

cences. 

IV. W.e fee a Wind likewife generated by mix- 
ing together two Effervefcent Matters, and cauling 
them to ferment ; and it is the fame thing, whe- 
ther both of them be Liquid, or One of them-be- 
1 Solid Body. ' x ' > 

Accordingly, if you throw Filings of Iron or 
Steel into Spirit of Salt-petre, or into Aquafortis ; 
ar if you mix with*the Spirit of Sulphur, Sea Salt-, 
» Copperas, or any other Acid Spirit, an Alcaline 
Liquor, fuch as Spirit of Sal- Armoniac impregnat- 
ed with Potalh, or Spirit of Hartlhorn, Salt of 
Tartar, or Potalh itfelf dilfolved in Water, they 
will produce a Fermentation wifh great Violehce, 
ind exhale a Stream of Air and Vapours out of the 
Mouth of the Giafs or Velfel that you put them 
in ; of the Force of which Fermentation or Ebul- 
lition you will be the more fenlible, if you hop the 
Mouth of the Giafs for a little fpace, whilft they 
ire working • together ; but you muh not keep it 
hut too long, for unlefs the Giafs be very hrong* 
VolIL D d it 
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it will bur ft in pieces as if Gun- Powder were kindr 
led in it. 

We do not here enquire after what manner the 
Wind is thus produced, being fufficient to our 
Purpofe, that a Wind can be fo made; and that 
fuch an Effervefcence may be produced among th© 
like Particles, even in the Air itfelf, has been in 
fome fort proved above in §. XIX. about Fcgr. .. 

Sect. XXXI. The Fifth Experiment, by burning 
Sulphureous Bodies and Salt-petre together. 

V. SoM e Naturalifts are wont to add to thefe 
Winds, the very violent and turbulent Protrufion 
of the Air and Smoak that has been obferved by, 
the mixing of Salt-petre with fome Sulphureous 
Matters, and touching them only with a little Fire. 

After this manner, we fhall feeanlnftance of it 
in mingling Antimony with Salt-petre, or (if wej 
fear any danger from the Smoak arifing from thir 
Mixture) by mixing powder'd Salt of Tartar witl| 
the like quantity of Salt-petre, and then fetting it 
on Fire with a live Coal, or red hot Iron, efpe* 
daily if you burn thefe Matters inclofed in a Vef 
fel, out of which their Smoak may have a Paffagc 
thro\a Tube, as the Chy milts do upon certair 
Occafions : for then you will fee with how mud 
Force and Swiftnefs there will be a Wind anc 1 
Stream of Air produced. 

Some fuppofe that the Hurricanes are generatec 
in this manner,* by the inflaming of fome fuel 
Matters in the Earth. Firfl, Becaufe of the grea 
Force and Violence of them, which muft proceet 
from a very great Velocity of the Air-Stream 
which upon this occafion is very remarkable 
Secondly , Becaufe they do not laft long, and com* 
monly not above 7 or 8 Hours. Thirdly, Becauf 
they are obferv’d to rule for the moft Part in cer 
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tain Places only. Fourthly , Bec-aufe (as we fee in 
the aforefaid Burning Matters) the. Streams of 
Smoak diffufe themfelves on all fides, and fo the 
Wind blows from all the Points of the Compafs. 
Fijthly , Becaufe Earthquakes are often felt at the 
fame time in the adjacent Places, and Dead Fifties 
found floating in thofe Parts of the Sea that are 
neareft. 

Now, that thefe Fires produced by Salt-petre and 
Sulphur, tho’ kindled under the bottom of the Sea, 
ire not extinguifhed by its Waters j and that the 
Smoak thereof forces its way upwards thro’ the 
ame,may be eafily accounted for by the Fire- works, 
hat perform their Operations even in the Water, 
vhere they will remain a great, while* without be- 
ng extinguifhedj and from whence Men may fee 
be Smoak of them afcend. The fame thing will 
ppear as plainly, by kindling a little Squib or 
•erpent, as they call it, and throwing it into a Glafs 
ill of Water* where you will perfectly fee the 
quib burning out, and all the Smoak of it rifing 
iro’ the Water, infomuch, that if any Fifh were 
lere, ’tis likely they would all dye. 

Whether this be the true or only the probable 
aufe of thofe dreadful Winds, which they call 
Iturricanes* we fhall not enquire any. farther here. 

ect. XX^II. The Sixth Experiment, Jhe wingi 
that the Elaflick Power of the Air being augmented , 

: • produces Winds. 

Besides the forfemention'd Gaufes of the Pro- 
udion of Winds, the Great and Principal Pro- 
itty of the Air does ftill furnifh us vvith another } 

* hich, tho* unknown 'till .of late Years, is yet 
deem’d by many, and with great Appearance of 

* ruth, in this Age, forone of the Caufes of Winds. 
^ his has been (hewn before in the particular Ac- 

* unfc Which We haVe given of the Eh/lick Power 

1 0da of 
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of the Air , by which it continually endeavouring to 
dilate itfelf towards every Part where it does not 
meet with afufficient Refiftance, breaks forth with 
a great and fwift Stream ; infomuch, that when 
we take away the Balance of Force, by rendering 
one of the two adjacent Airs Wronger, or t’othei 
weaker, the ftrongeft always expands itfelf to 
wards the weakeft, and by protruding or driving 
it forwards, caufes that Motion which we cal 
Wind. 

VI. The Particles of the Air prefs upon on> 
another in a Wind-Gun; by which means theil 
Elafticity is augmented ,• and we may fee that if 
will drive out a Bullet, notwithftanding the RefiJ 
fiance of the common and external Air, with fuel 
Velocity as is now well known to the Amaz< I 
ment of many. 

After the fame manner, if you blow Air ftrongl 
ly into a little Bottle with a narrow Mouth, aril 
give it room to flow back again, you will find th.l 
it will rufh out from thence with great Swiftnel 
tho’ it was a long time in blowing in, only becau 
it is ftrongly comprefled within that narrow Spac 
Now whether certain Sorts of very violent Wini 
do fuddenly exert themfelves like Gufts and Blafl 
after the fame manner, becaufe two other mo 
gentle Winds driving before them all the Vapou 
and Clouds in the Air, and blowing them agaii 
each other, do comprefs the interjacent Air, a 
difpofe it fo as to break out withal great Swiftne 
for want of a fufficient Refiftance, we fhall lea 
‘ thefurther Enquiry to fuch as think it worth th 
while, and may meet with Opportunities of maki 
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Sect. XXXIII. The Seventh Experiment ; the Di- 
minution or Weakning of the Air will produce the 
) fame Effetl. 

VII. N o w, as we have fliewn from hence with 
how great a Velocity the Air can be protruded as 
it becomes ftrongerin its.Elaftick Faculty, it be- 
ing thicker and clofer comprelfed in the fame 
Place ; the fame Velocity does like wife exert itfelf 
when the Balance of the Refining Air only is ta- 
ken away either in whole or in Part, by diminilh- 
ing the Quantity thereof in any Place. 

Thus we fee when a Vacuum is made by ex- 
haufting the Air, the common Strength of the ex- 
ternal Air forces in with very great Swiftnefs. Se- 
veral Experiments proving fuch aftrong Blaft,have 
been alreadyquoted upon the Subject ofRefpiration. 

Thofe who defire to fee more Proofs may con- 
• fult the Machines of Meffieur sGuerike and Papin, 
( Philo foph. TranfaB.Numb. ill.) with which in the 
prefence of the Royal Society of London, the fame 
Force and Noife was in a manner produced by the 
milling of the Air into a Vacuum, as is ufually 
made by the comprelfed Air in a Gun, being let our. 

/ However, if thofe that have neither an Air- 
Pump, nor fuch Machines as thefe at hand, are 
defirous to make this Experiment, namely, that 
the Air forces it felf like a violent Wind into a place 
where the internal Air is either much diminiftfd, or 
has very little Elafticity in it : Let them take a Glafs 
Bottle, firft putting a little Water into it, and tying a 
wet Bladder over the Mouth of it ; fo that turning it 
upfide down, there may be about the Quantity of 
two Fingers breadth of Water in the Neck of it ; 
then turning the Bottle right again, that the Water 
may defcend to the Bottom of it, and the Neck 
remain empty : Let them make a little Hole in 
\ D 4 $ the 
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the middle of the Bladder, with a Pin or Needle, i 
and through the fame fuck out the Air from the 
Glafs, as ftrongly as they can for feveral times ; 
flopping the Hole at every turn with the Finger, 
that no Air may get in again. 

When this is done as well as it can be, let the 
Bottle be inverted again, fo that the Water may 
run into the Neck, and upon the Bladder flopped 
with the Finger ; upon the removing of which 
Finger, the External Air, like a Wind, will rufh 
into the Bottle thro 5 the Hole of the Bladder and 
the Water lying upon it, and rife up to the Top, 
where the Internal Air had been diminifhM and 
weakened 

Now, 

thematicians, the Air, which forces it felf into a 
Vacuum, moves with fo much Velocity, as to ad- 
vance 1305 Foot in a Pulfe or Second of a Mh- 
nute (S ce PbilofopbicalTranfaflions.) And accord- 
ing to the Obfervation of the accurate Mr. 
Mariotte , it is very difficult to withiiand, or 
advance againft a Wind that moves 24 Foot in a 
Second; and that another, that runs 32 Foot in 
the fame time, produces fuch a Storm, as is capa- 
ble of tearing up Trees and overturning Houfes: 
(See his Difcourfe du Movement des Eaux, p. 6 j , 
and 78. See hkewife the J aid Treatife lately done 
into Englifh, by the Ingenious Dr. Defaguliers.) 
What Havock and Deftru&ion of every thing 
might we not expeft from the terrible Force of 
a Wind, which being above 40 times as fwift, 
would, fuppofing it to a& upon the fame Bodies, 
exert 40 times as much Strength as the afore- 
mentioned Storm ; efpecially, if that Air which 
furrounds the whole Globe fhould have the 
Opportunity of difplaying itsElaftic Power upon 
any great Space that were almoft or altoge- 
ther empty of Air? Now, whether fuch a thing 

nuy 


by Su&ion. 

if according to the Calculations of Ma- 
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may be fuppofed to have ever happen’d, and whe- 
ther Winds have been protruded after the like 
manner in the open Air, we fhall not here enquire 

But this however may be plainly inferr’d from, 
what has been faid, that the Prelfure of the Air 
being enabled to exert itfelf with its utmoft Force, 
would, by its exceeding Swiftnefs, produce moft 
dreadful EfFeds; deftroying every thing upon the 
Face of the Earth, in a very little Space of Time, 
as has been already {hewn in Contemplation XVII. 
by an Experiment of the Air’s Breaking a Glafs, 
rho’ the fame was far from being exhaufted of all 
its Air. 

Sect. XXXIV. The Eighth Experiment j Of pro* x 
ducing Wind by Cold. 

VIII. W e have feen that the above-mention’d 
Motion of the Air or Wind was produced, by di- 
tninifhing the Quantity or Strength of the Air. 
But befides this, there is another Cafe in which, 
•tho’ the Quantity of the Air be not diminifiied, 
yet the Elaftick Faculty thereof is weaken’d ; 
namely, when one Air is only colder than another, 
which in every thing befides may be like to the 
Firft : By which means alfo a Wind is generat- 
ed when the lefs Cold, and therefore ftronger 
Air expands itfelf, and prelfes upon the more cold 
and confequently weaker Air. 

Many Experiments proving the fame, are well 
known to the Naturalifts; and the Operation of 
the Thermometers, which are moved by Rarefa- 
dion and Condenfationof Air, do frequently fhew 
the fame. 

But to give a very eafie Proof hereof, you may 
try the following Experiment : Bind a wet Blad- 
der upon the Mouth C D, of a Glafs Bottle FGC D, 
Tab. XIV. Fig. 6 .) after having pour’d fo much 

3 ) d 4 Water 
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Water into it, as will not quite fill the Neck K C, I 
when the Bottle is inverted. Then take a Second 
Bladder HKL I, cutting off the Neck of it in 
fuch a manner, that the Orifice H I, may be very 
large ; then having made a Hole in it at K L, the 
Neck K LCD, will thereby go thro’, and the 
Bladder at K L muft be tied or twilled very clofe 
about it. After which, throwing in a handful of 
Salt, and one or two handful of Snow into the 
Bladder HI KL, upon the globular Part of the 
Bottle FGKL, fiir the fame together with a Stick; 
or Spoon ; when, as it is well known, the Snow 
will begin to melt, and the Air in the Bottle, 
which is encompaffed with this Mixture, will be- 
come very cold; and the Water itfelf, if it were 
higher in the Neck of the Bottle than K L, would . 
eafily be frozen, which might embarrafs the Ex- 
periment, and for that reafon, the Water ought 
not to be higher than A B, or below the Bladder \ 
K L. Now that the Air in the globular Part of the j 
Bottle FGKI, is weaken’d in its Elaftick Faculty 
by this Cold ; and that the External Air, which is not 
focold, being enabled to a6t upon it, will expand it 
felf withgreater Force, and produce a Wind, blow- 
ing upon the colder and weaker Air at P, may 
appear by pricking the Bladder C D with a great 
Pin at E ; whereupon one may fee the Air forced 
through the Water AB CD, that is in the Neck 
of the Bottle with a remarkable Velocity, like a 
Wind, up to the Globular Part FGKL. 

This Experiment having been likewife tried in 
the great Froft upon the 12th of January, 1709; 
’twas obferv’d,that as cold as the Air was then, yet 
by this Mixture, and by the greater Cold, it loft 
Hill more of its Elaftick Power ; and the External 
Air being llrpnger, ruftiing like a Wind thither- 
wards, fhewed that a great Quantity of Air may 
be fqueez’d together in a cold Place. That which 

* might 
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might probably be infer’d from this Operation of 
the Cold upon the Air, concerning Winds, ftiall 
be treated of in fome manner hereafter. 

Sect. XXXV . The Ninth Experiment ; Of Wind 
produced by Warmth , 

IX. The Operation of Warmth is dire&ly con- 
trary to the foregoing, dilating the Air with 
greater Force, thereby producing a Current of 
Wind towards all the Places, where it meets with 
no Refiftance. 

This might likewife be {hewn by the Thermo- 
meters, in which the Warmth expands the Air; 
>ut to reprefent it to thofe that have no Thermo- 
meters at hand; Set again a Bottle, in which 
here is nothing but Air, with the Mouth turned 
iownwards upon a Plate or Difti, upon which 
/ou muft pour as much Water as may rife juft 
ibove the Brim of the Mouth of the faid Bottle, 
ind thereby prevent any Communication between 
he External and Internal Air. Now if you hold 
1 Burning-Coal, and move it round the Globular 
’art of the Glafs upwards and downwards, fo as 
o warm the Air within it, you will fee that the 
arified Air rufhing out in little Bubbles between 
he Bottle and the Plate, will produce a foft and 
gentle Wind. 

If you have a mind to fee this Experiment con- 
irmed with a ftronger Blaft, you muft apply a more 
'udden and violent Heat thereto ; as may beeafily 
done, if you make ufe of a Bottle encompafied 
with a Bladder {Tab. XIV. Fig. 6 .) and leaving it 
open at C D, fet it down upon a Plate, with Wa- 
ter, then pour hot Water upon the bottom of 
the Bottle F G, and all round it, with fome Care 
yaft it burft; this increafed Heat will produce a 
wife Current of Air or Wind, made by the Air, 
which ruihes out as it is expanded. Sect. 
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Sect. XXXVI. 'The Tenth Experiment ; Wind 

produced by the Sufpenjion or CeJJation of Warmth. 

X* Bu i forafmuch as by the driving out of the 
Air by Warmth, the fame is dimimfhed in the 
Bottle, and therefore, when the Warmth that had 
driven it out ceafes, the Expanfive Faculty will 
become weaker than it was before, whilft there 
was a greater quantity of Air in the Glafs, and 
whilft it had a Communication with the furround- 
ing Air. It will therefore follow, that the Exter- 
nal Air (having the fame degree of Cold or Heat 
with that which was included in the Bottle, and 1 
was diminifhed in its Quantity by the foregoing 
Warmth,) will pafs more ftrongly that way, and' 
fo crowd itfelf into the Bottle with a returning 
Wind. One that underftands Hydroftaticks, 
might demonftrate the fame in the preceding Ex- 1 
penments; forafmuch as the Air within the Bottle 
lofing its greater Heat, the Water will rife up into 
the Neck of the faid Bottle from the Plate, by 
the Prelfure of the External Air : But as this 
is writ for the fake of the Ignorant, to make i 
them even fee the aforefaid returning Wind, put * 
into a Bottle again as much Water as will fill the 
Neck when it is inverted, thereby to render vifible, 
as above, the Difcharge of the faid Wind thro* the 
Water; then hold the Bottle for a while over ' 
the Steams of boiling Water, to the end, that the 
fudden Heat may not burfl it, and finally put it in- 
to the boiling Water itfelf, till it be very hot, and 
the Air rufhes out by the Mouth of it, which is 
open, as is done above in § . XXV; then take a warm 
wet Bladder, and tie it as clofe as you can upon 
the Mouth of the Bottle, and invert it fo, that the 
included Water may lie upon the Bladder; thenfet 
ip by, fora little whil$ig the fame pofture, till the 
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Internal Air lofe its Warmth, and become equally 
cold with the External. Now if the Bladder be 
tied clofe enough, the Expanfive Power of the 
Air, which is in the Bottle above the Water, will 
become weaker than that of the External, becaufe 
the quantity of the Air is diminiflied, and is 
therefore more rarified : Wherefore in cafe the Ex- 
ternal Air, which is ftrongeft, can operate againft 
the other, it will be driven with a Current or 
Stream againft the rarified Air ; which may be 
difcover'd by making a Hole in the Bladder with 
a Pin, whereupon you will immediately fee the Ex- 
ternal Air, like a Wind, riling up thro' the Water. 

Now, whether from all thefe Properties of the 
Air, and from the Heat of the Sun operating there- 

. upon, the Eafterly Trade-Winds, and in fome 

• meafure likewife, thofe that blow from the South 
in Spring and Summer, and from the North in 
Autumn and Winter, may be truly prov'd accord- 
ing to the manner of the Modern Naturalifts : 

» Thofe that are curious, may enquire by confulting 
them. 

\ Sect. XXXVII. The Eleventh Experiment ; 

Wind produced by the Motion of the Air upwards. 

■ 

XI. T here is ftill one other Motion and Cur- 
rent of the Air mention'd by Dr. Halley , in his 
Difcourfe about the Winds (See Philofoph. franfaft. 
Numb. 1 8 3 .). by which it acquires a Procefs upwards ; 
namely, when the Air, being rarified by Warmth 
or otherwife grows thinner, and confequently 
lighter in the fame place than when it iscompref- 
fed and encreafed by Cold (as it has been fhewn 

• upon other Occalions;) it follows therefore, that in 
cafe the Warmth defcends perpendicularly from the 
Sun, there will Be produced direftly under it, a 
{freight afeending Column in the Air, as far 

}> 


458 The Religious Philofopher . 

as the great and defcending Heat extends it felf; 
in which Column the Air will be much, lighter 
than that which is about it, and which has notfo 
much Heat. Now if we look upon this thinner 
Air as Oil, and the furrounding colder Air as Wa- 
ter, every Body mud own, that as a Column ol 
Oil placed in the middle of Water does eme%e, or 
is driven upwards, and according to the Laws oi 
Gravity, diffufes itfelf upon the Surface of the 
Water, the fame Appearances will likewife hap- 
pen in this rarified Air. Dr. Halley ufes this Com- i 
parifon, to give us fome kind of Notion, tho J , as 
he owns himfelf, a very imperfeft one, of the Mo - 1 
tion of the Air in the Monfoons. 

In order to fupport thefe Arguments by Expe - 1 
riments,and to render in fome manner vifible fuchl 
a Current and Wind produced in the Air, take a I 
little Glafs, E F K L, (Tab. XIV. Fig. 7.) about I 
fix Inches high, and the Mouth of it between! 
two or three Inches broad ; fet it upon a Table,! 
then take a lighted Pipe of Tobacco, and put the! 
Bowl of it in your Mouth, cloathing it with Pa- 
per, if it be too hot, and put in the little End of it 
at I or K, upon the Bottom of the Glafs, and blow 
the Smoak of it as hard as you can into the Glafs, till 
it comes very thick out ofthe Orifice E F, and filling 
the Glafs, renders it quite dark or untranfparentj 
which it will do very foon ; then take the Pipe i 
out of it, (laying till the Smoak in the Glafs has 
in fome meafure loft the chiefeft Part of its Mo- 
tion, and (lands dill like a (lagnating or gently 
moving Water, and reprefents a kind of a Super- 
ficies above at A B ; then take a Nail G C, about 2 
large handful in Length, and hold it with a Pair ol 
Tongs a little above the Point C, or a little higher, 
(having firft made it red hot for that Purpofe) and 
place it in a direft perpendicular Pofture, as at 
GCj then beginning, as at H, let the hot Point 1 

2 ol 
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of the faid perpendicular Nail gently defcend from 
H to C; and you will fee as foon as the feme is 
come from H to C, or to the Superficies of the 
Smoak A B, that the faid Air and Srtioak will creep 
along the Nail, and afcend in a direct Stream 
from C to L ; which efpecially from C to D, or fo 
far as it remains below the Brim of the Mouth of 
the Glafs, will preferve its Streightnefs ; and fome- 
1 times, even as high as at L, when the Air in the 
Room is very ftill, which otherwife is wont to 
fcarter and difperfe this Column of Smoak as foon 
as it rifes above the Brim of the Glafs. To all 
which Circumftances, as minute as they are, you 
muft carefully attend, if you would make the Ex- 
periment with itsrequifite Nicenefs. Now what 
has been faid before is made good by this Expe- 
riment. 

S ect. XXXVIII. Convictions from iuhat has been 
reprefented about the Air in general. 

Now will any Body deny, that the Wifdom of 
our great Creator does in all thefe things far furpafs 
the Thoughts of Men ; who for fo many Ages has 
beenpleafed to make ufe offuch various Methods, 
and perhapsof many more too, to turn the Air into 
Winds; tho* it- is very certain, that the Knowledge 
of mod of thefe kinds of Winds, yea, of all that 
owe their Origin to the Gravity and Elafticity of 
the Air, and perhaps too of fuch as are produced 
by Heat and Cold, has been concealed till lately 
from the whole World ; and who can tell, but that 
thofe that are ftill hidden, may be referved for the 
Difcovery of our Pofterity ? 

At leaft, a generous Philofopher may learn 
from hence to entertain very humble Sentiments of 
. his own Knowledge, and to fee the Fallacy ahd 
Sophiftry of thofe Prong Minds , who fancy they 
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can fathom every thing. Firft, Becaufe we have 
feen fo many and fo famous Naturalifts in thofe 
Times; treating with fo much Certainty, and even 
with the Approbation of very Learned Men, about 
the Winds ; who, if the Experiments of following 
Years, touching the Motions of the Air, had 
been known to them, would have even been aftiam- 
ed of the Conceit of their own Skill therein. Second- 
ly , Becaufe, as has been juft now hinted, even in 
thefe our Times, in which the Grounds of the 
Knowledge of the Winds have been fo much aug- 
mented by new Experiments, the greateft Mathe- 1 
maticians and Enquirers into Nature, that fpeak 
fincerely, have openly confefs’d how far they ftift , 
are from attaining to a true Notion of thefe things* 
But if an unhappy Atheift cannot be yet brought ! 
by thefe Reprefentations of the Greatnefs of G o d, ! 
and of his own Meannefs,to confefs the Power of his ! 
Adorable Creator; let him (if thismay in any wife 
contribute to fet him right) I fay, let him with us 
contemplate the Globe of the Earth Z F G (Tab. 
XIV. Fig . 3.) and obferve, that there are found 
upon the fame fo many humane Creatures at F, fo 
many Beafts at M, fo many Fifties at V, fo many 
Birds at X, fo many Trees and other Plants at O, 
fo many ftately Palaces and other Buildings in 
Cities and Towns, atP, fomany Fires for the Ufe ! 
and Service of Mankind at Z, fo many Ships at-N, 
which may pafs from one end of the Wotld M, 
quite to the other G : And to fay no more, let 
him ferioufly confider all the Wifdom and Art 
wherewith' each of thefe things have been made 
after fo wonderful a manner: Further, let him fup- 
pofe all thofe Men and Beafts to be without any 
Life or Motion ; the Fifties diverted of the Power 
of Swimming, the Birds of Flying, the Fire of 
Burning, the Trees and Plants of Growing ; let 
him fancy all the Towns to be uninhabited, and 
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ail Communication between the moll remotd 
Countries interrupted for want of Shipping; Will 
not the whole Globe of the Earth, with every 
thing that is upon it, appear to him a moft Me- 
lancholy and moft Frightful Wildernefs ? But now 
if any one fhould come and tell him, and con- 
vince him too by ocular Demonftration, that it 
was poffible to endow a certain fluid and inviflble 
Matter furrounding this Globe with fuch wonder- 
ful Qualities, that by means of the fame, fo many 
Millions of Men, and other Creatures would live ; 
chat the Fifhes which he now fees floating upon 
:he Water, would fubfift under them ; that the 
Birds fliou'd be able to fly, the Trees and Plants 
:ogrow for the Suftenance of fuch Creatures; that 

i Fire would burn for the Preparation of Food, for 
Light, and a thoufand other Ufes ; that Ships, tho* 
oaded with a moft furprifing Weight and Burden, 
vould be carried to the remoteft Parts of the 
Aforld, by the ftrength of the faid inviflble Mat- 
er ; not to recount all the other Services that are 
ender’d thereby to thofe who inhabit this Globe : 
vould he not, after having ferioufly weighed all 
i hefe things, confefs the Difcoverer or Inventer of 
uch aFlaid, to be wonderful Wife? 'Or, could he 
magine that this Matter, deftined to fo many 
Afferent afld important Purpofes, was capable of 
icquiring by Chance, and without Wifdom, the 
5 roperties neceffaty to produce not only fo many 
md fuch great Things, but of ranging and diffu- 
r! ing itfelf, of its own accord, quite round the 
vVorld? Andean he then continue to affirm the 
* "ame of the Air , by which he lives, and from 
r , Arhich he reaps fo many advantages, which does 
£[ ill this, and much more ftill ? Efpecially if his 
J&nowledge extends fo far as to be able to com- 
J )are the Stru&ure of Men, Beafts, Birds, Fifli, 
Plants and other things ,* (of which fomething has 

been 
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been ftiown already, and more will be hereafter 
with the Air and its Operations, and from thenc 
obferve with what mutual or reciprocal refped 
they have been created. 

And if this do not yet fuffice, fince the above 
mention’d benefits of the Air do necefiarily brin 
along with them this Inconvenience, that tb 
Force which was requifite to make the faid A 
ufeful in fome of the cafes before mention’d, is n 
lefs hurtful in others; and would deftroy or crul 
to pieces wholly, or in part, moll of the Building 
and other things ; let him fay, whether he ftill b< 
lieves that it is by meer Chance, and without an 
Defign, that there is throughout the whol 
Exfpanfe of the Air fo wonderful an Equilibrium 
whereby every Creature that wants Air, can i 
fafely enjoy it ; and at the fame time, be fecure 
againft its raging Powers by the fame Equilibria 
or Balance. 

Sect. XXXIX. ConviElions from the Meteor S' i 

' particular. 

W e have dwelt long enough already upon th 
Air arid its Meteors ; wherefore we (hall adjoui 
what we had to fay about Thunder , Lightnin 
Rain , See. till we fpeak of Fire and IVafpr. 

Let me only here ask our deplorable Philofi 
phers the following Queftion : In cafe it is b 
Chance, and without a wife Direction that ever 
thing happens in and about the Air y how can the 
without a mortal Dread contemplate the fai 
Air, and the leaft aflemblage of Clouds and oth< 
Meteors therein, and not tremble when the 
think, that it is wholly accidental that the Thw 
der don’t deftroy them* the Lightning confirm 
them and the Hatl-ftones dafti them to pieces; c 
that the dreadful Powers Of MeaVeii being put i 

Mode 
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Motion do not reduce all things to their native 
Chaos and Confufion ? 

Once again, miferable Atheifls! who if they 
live at eafe truiil renounce their own Principles; 
lince, if all things were fortuitous, this danger 
would always be at hand ; and fince it is as 
great, nay a greater Wonder, that they live un- 
harmed but one Day amidft thefe deftroying Pow- 
ers of the Air, than that the whole Globe of the 
Earth, and every thing upon it is not thereby 
overturned and confounded. How much more 
happy mud not they even own thofe to be, who 
■ difeover herein the goodnefsof the great Governor 
of the Univerfe ; that this vail Sea of Air furround- 
ing the whole Earth, in which there would other- 
wife meet fo many caufes of their Death, does 
yet concurr in keeping them alive ; and that all 
the Meteors thereof produce Profit and Pleafure 
for them; that the Winds favour their Navigation, 
ferving to bring them the Treafures and Commo- 
dities of the other Quarters of the World, and 
are of infinite other ufes to them ; that the Rains 
caufe their Fruits to grow ; that the Dews do 
often fupply the place of the fame in great 
Droughts ; that even the cold Snow itfelf tends to 
fertilize their Lands; that other inflamed Meteors 
purify the Air of unwholfome Vapours, and that 
in intolerable Heats, the terrible Fires of thofe 
otherwife fo pernicious Lightnings , help to make 
it more cool and refrefhing; that the Sound of 
Thunder is as the Voice of God, whereby many, 
who too little acknowledge a Creator, are, as one 
may fay, awaken’d from a dead Sleep. Thus 
Hiftories do teftify how the mod God-forgetting 
Atheifls, that the Caligula’s , the Afcro’r, alrho’ the 
mighty Tyrants of the World, and placed above 
the fear of all things, have been forced only upon 
hearing the Thunder, to confefs in FaEl what 
: V o l. XI, E e they 
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they never would have own'd in Words, namely | 
that they flood in awe of one that is higher thai I 
they ? Let me in the laft Place ask the Free* 1 
thinkers (as they call themfelves) whether in I 
calmly comparing the Internal Difpofition* of thei I 
Mind with that of Godly Men, fo contemptibl 
in their Eyes, they be not convinced, that the I 
have reafon to preferr to their own Conditior I 
the happy one of a poor Ample old Woman thail 
lived in a Village, who being ask how fhe coul 1 
be fo merry’, as even to fing in one of the greate. I 
Storms of Thunder and Lightning fhe ever fel' .1 
anfwer’d, 'That Jhe was well p leafed, to think thi jfl 
the Lord of all the Earth did fill vouchfafe to loi I 
down from Heaven, f peaking in fuch a Voice to tho fl 
who did not fufficiently acknowledge his Mercies I 
’em, and putting them in mind of their Duty. \ 

This Incident has often caus'd me to wondel 
how much thefe Reflections of a poor ignoraul 
Creature could make her foar above the rea<» 
of the moft exalted Philofophy, who acquiefciml 
in the goodnefs of the Almighty Ruler of *1 
things, found herfelf in fuch a tranquility of Soi« 
at a time when the dreadlulleft Cracks of Thundel 
and of Lightning, that feem'd to fet the Wor ». 
on Fire, made the ftouteft heart to trembll 
Let an Atheift think on thefe things. 



c o t 
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CONTEMPLATION XIX. 

ii l Of Water. 

IhJ,, 

u ~~ — 

:t 5ECT. I. Without Water every thin? would dye with 

« Thirfi. 

O W let the Philofopher that pretends flill 
tQ doubt of ail thefe moft important T ruths, 
'!>afs on with us to the Contemplation of Wai b r ; 
nd without ufing any farther Preamble, we may 
^ enture to fay, that he will at lead: agree with us, 
^rithout the neceffity of fupporting this Truth by 
•^■iany Experiments, that in cafe there had been no 
c 4ch thing as Water in the World, he, and all Man- 
f find, and mod: of the other Living Creatures, even 
the midft of a Superfluity of Air, and other 
j^jood, would certainly perifh in a very fmail com- 
'o|afs of time ; flnce Third:, if it be not extinguifh- 
i, is no lefs fatal than Hunger itfelf, and all Men 
id Beads too, a few of the lad: only excepted, if 
ere be any Truth in Experience, are unable to 
blifh without Drink. 

Sect. II. Convi&ions from thence. 

This being laid down, if it be by Chance that 
iater is found out, which itfelf is the only Drink, 
at lead: the principal Ingredient of all other 
kinks, it is likewife unqueftionably by the fame 
dance that a Man, or any other Animal, lives a 


:! 


tar, or a much lefs time, after 


e 2 


his Eirth. And 
flnce 
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fince the mofl obdurate Atheid mull acknowledge 
that all Living Creatures whatever, are of fuch Stru 
dure, and have the Parts of their Bodies fo difpo 
fed, in relation to Water, that they are able to tak 
and ufe it thcmfelves; that they are even excitei 
thereto by Third: when they want it; that they ca 
only be refreflied by Water, whether they drink i 
Pure, or whether they make ufe of other Liquor: 
fuch as Wine, Eeer, Cyder, and the like, of 
which, it is the Foundation ; and that therefonj 
it would not be fufficient for them to have the ul 
of all other Liquid Matters : Infomuch, that 
the whole Sea, and all Rivers, were made of Sf 
rits entirely feparated from their Water, or of oth< 
Liquors, in which there were not a fufficient mi:| 
ture of Water, they would dill all periffi wil 
Third. Can it then be thought, that it is owing 
mere Chance, that all Creatures have the Faculil 
of fupporting their Lives, by Water, and likewi| 
that Water has by the fame Chance acquired 
Properties that are necelfary for that Purpofe ?| 


Sec 


T. 


III. Without Water every living Creati 
would l ike wife dye of Hunger . 


To this we may likewife add, that with< 
Water the Earth would not be render’d Fruitfj 
nor any Tree or Plant would be able to fpring cl 
of it; fo that the Condition of the World woil 
be dill very miferable, if all the Men and otl 
Creatures in it, could fubfid without Water ; fir 
every living thing would foon be deprived of | 
Meat as well as Drink ; the Confequence of wh:j 
would be certain Death. 
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Sect. IV. Experiments proving that Plants conjifl 
[or the mofl part of nothing but Water. 

Let no Body imagine that we go too far in 
extolling the Ufes of Water: That famous Expe- 
riment of Van Helmont does plainly {hew how much 
Water contributes to the growth of every thing. 
He took two hundred Pound Weight of Earth, firft 
drying it thoroughly in an Oven, and then pour- 
ing Rain Water upon it, and having planted in it 
the Twig of a Willow, that weighed five Pounds, 
he found at the end of five Years, that the faid 
Twig was grown to a Tree, weighing 169 Pounds 
hree Ounces, without counting all the Leaves 
hat had fallen in four Autumns ; but that the 
aid Earth being dried again as before, was fcarce 
/ifibly diminifhed, or at moft, had not loft above 
wo Ounces of its Subftance. And yet nothing 
nore was done to it, than pouring upon it Diftil- 
ed or Rain Water ; for which Reafon likewife, 
he Pot was cover'd with a thin Plate full of 
• -loles, to prevent, as far aspoflible, either the En- 
reafe or Dimunition of the Earth by Winds, &c. 
The like Experiments may be feen in Mr. Boyle’s 
I if eptical Chyjnift , Part II. where without any Di- 
ninution of Earth in one Year, at leaft without 
.ny that was worth fpeaking of, you will read of 
Pumkin of a very great Weight, which waspro- 
luced only with Spring or Rain Water. 

The fame Author does likewife mention other 
I Experiments made upon little Plants of Mint , 
} 'weet-Marjoranj Purjlin , &c. which I have often re- 
lated with Pleafure and Wonder, by putting them 
ito little Glafs Phials, where I could obferve 
hem fpreading out their Roots, putting forth 
heir Leaves, and becoming Larger and Longer : 

I The faid Mr. Boyle fays, that having diftilledthem 
Vol.II. E e 3 in 




468 The Religions Philofopher. 

in a little Retort, tho’ they were produced by nc I 
thing but vVater, yet like other Plants of the fam 
kind, that fpring’from the Earth, they yielded 
little Water, a lhnking Spirit, and an Oil, th 
Remainder being nothing but a Caput Mortuun, 
or ae<id Coal. . 

How many Trees grow in Norway (as Travel 
lers that have been tnere related in Places wher 
there is very little Earth, and hardly any thing be 
Tides ban en Rocks ? Whence comes all that Woo 1 
(which no Body will eafily afcribe to the Rock 
themfelves) but from the Rain Water with.whic 
they are moillen’d ? A like Inffance occurs to m 
whilft I am wtiting this, of an Elder Tree, whic 
fprang out of a little Cavity between two Stone* 
of a Wall from whence the Mortar was falle 
and which in the fpace of two or three Months 
from a little Piant, as it appeared at firfl, fh'o 
out feveral Branches longer, than a Man’s Arm 
and yet, when it was pulled up, in order to di 
cover the Communication between its Roots an 
the Earth, none could be found. Now, whethe 
this yvas, occafioned by the Seed of neighbourin 
Elder-Threes, brought by the Wind, and drop int 
this Cavity, I fhall not determine ; it is fufficien 
for my Purpofe, that it grew thus without an; 
Appearance of Earth. 

From whence have all thofe juicy Fruits, a 
Grap'cs, Cherries, Goosberries, Currants, and 
thoufand others, their agreeable Liquors, if i 
were no^ from Water; which by the Concurrent 
of other Particles, acquires fo many various Taflc 
and, as w,e have hinted above, produces fo m 
ny pleafant Drinks and-Wines. 

That this is true, the Chymifts know full we 
who by diftilling not only thefe juicy Subfiance 
but 1 ikew'fc al/other Plants, from the hardefl Woo 
cf Trees to the meanefl Shrubs (to fay nothing 

her 
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here of all the Parts of Animals that are nourifh’d 
by thofe Plants) even from Florns, Bones; Ivory, 
and other Matters, without the addition of any 
Liquid ,• do plainly Shew by the Liquors coming 
out of them, and which the moll ignorant Perfon 
cannot fufpeft to be in them, how great a (hare 
Water has ifi the Compofition of the aforefaid 
Things. 

To pafs by here what fome famous Chymifls 
themfelves have pretended, that the Foundation 
even of Metals and Minerals is Water only , which 
therefore, (if one may believe 'em,) as well as 
Living Creatures and Plants, may be reduced to 
an Equilibrating Water, by the help of their Re- 
nowned Alcahejl. But we don’t infill upon this, 
aecaufe if for many Reafonsit is not to be judged 
' incertain, yet it is Fill very dark and obfcure. 
however, this is at leaft an undoubted Truth, 

1 hat neither Plants, and consequently, neither Man 
lor Beall, that ufes the fame for Food, can b6 J 
ireferv’d without Water, and that all Food does 
ar the moE part confift of Water. 

e c r. V. We do not here enquire, whether Water be 
a Simple or Compound Body. 

r d o not here difpute, whether Wafer is to be 
Jnfider'd as a fimple Subftance, the Parts of 
r hich are all of the fame Figure ; and which, as 
happens in Ice and Snow, joining themfelves to- 
other, may compofe the Solid Bodies of Plarits ; 

> ', whether it is to be affirmed, that Water is a 
ixed Fluid, in which all forts of Particles, proper 
I r the Compofition of Plants, are to be found, 
hich, after the Evaporation of their Waters re- 
• ain in the Plants, and contribute to the Aug- 
tentation of their Size and Weight, as has been 
(tempted to be proved by Dr. Woodward, Phil. 

E e 4 TranfaBionsy 
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Tranfa&ions, Num. 253. This is certain, that hi 1 
therto it could never be deduced from Philofophi 
cal Hypothefes, how it is poflible, that Spirits 1 
Salts, Oils, Earth, and Afhes, &c. as has beet* 
(hewn in the foregoing Experiments of Van Hel;- 
mont and Boyle fhould proceed from the fame W& 
ter ; and which is more, how Water can be pro 
per, by producing fo many various Smells, Tafts 1 
and other Qualities in fuch various Kinds o 
Plants, to caufe each of ’em neverthelefs to grov 
up regularly and orderly, according to its owil 
Nature. 

Sect. VI. ConviSiions from the foregoing 
Obfer vat ions. 


I t is neceflary to fhew more fully in this Place 
how far the Wifdom of our adorable Creator ant 
Preferver exceeds the Comprehenfion of the great 
eft Philofophers, who unlefs irrefragable Experi 
ence had taught them all this, could never havi 
believed, nor ever have imagined that this coult 
have been proved from their aflumed Principle! 
If the Parts of Water, or thofe that are minglet 
with Water, are formed by Chance only, are mov 
ed by Chance, and preferv’d by the fame ; fine 
Chance works without any Rule, how could th 
growth of Plants, that has come to pafs in fo ex 
act an Order in innumerable Places, fo many Ages 
with fo much Advantage to thofe that inhabit th< 
Earth, ever be expedted, or ever be hoped for a 
gain in following Times, if every thing were no 
directed and guided by an over-ruling Providence 
I know very well what is ufually affirmed upoi 
this Occafion $ by fome, about the Figures o 
Pores in the Plants themfelves ; by others, abou 
Fermentation ; and by others again, about a Pan. 
fpemia , or a Difpofition of the Water, contain 

“i 
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ing in itfelf the Seeds of all Things. But it woul 4 
not be difficult to fhew here, that all thefe Hypo- 
thefes, and fuch lofty Names, in which there is fo 
1 little of Truth, are much too weak in any man- 
I! ner to make manifeft the Ways of God in thefe 
Matters. And in cafe any one thinks he can de- 
j|. duce thefe Things, of which he is entirely ignorant 
(as he certainly is, of the manner how Water ope- 
rates in all fuch Cafes) from a natural and unknown 
1 Neceflity, one need not prove any farther that he 
fpeaks without Foundation, fince there can be no 
Demonftration of a thing that is entirely unknown. 

S e e t. VII. An Experiment to fhew that Water is 
changed into Earth. 


T o fhew this, it is known that the Evapora- 
tion or Exhalation of Water, as alfo the Diftillati- 
on thereof, is a continual Work performed in Na- 
ture without ceafing ; at leaft, in Rivers and Seas, 
where the heat of the Sun is of any force ; which 
caufes the Matter to afcend in Vapours, and af- 
terwards lets it fall again in the form of Mifts, 
Dews, and Rains, and the like ; after the fame 
manner as the Chy mifts are wont to produce Eva- 
porations and Diftillations with the help of Fires. 

No w that Water is hereby changed into Earth, 
has been experimentally fhewn by Mr. Boyle ; of 
which Sir Ifaac Newton taking notice in his Book 
of Opticks , p. 319. ufes thefe Words; Water , by re- 
peated Difiillations, is turned into a folid Earthy as 
Mr. Boyle has difcovered by Experiments : Which is 
likewife confirmed by that diligent Enquirer, Ro- 
bert Hook , and others, as may be feen in the Philo - 
fophical TranfaSlions ; faying. That all Waters, by 
frequent Diftillations, are changed into a whitifh 
and infipid Matter, which cannot be diffolved in 
Water again, 

S ECT. 


1 
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Sect. VIII. Other Experiments relating thereto. 

• . ' i f . 

A s wonderful , as this may likewife appear tc 
fome, it may, however, be proved by this Ex 
periment, which gives us the entire Certainty^ 
thereof. 

I. Becaufe as often as we didil Water it al- 1 
ways leaves fome Earth behind it, which maj 
render what has been faid before probable tc 
fuch as will not have the Patience to repeat thofd 
Didillations fo many times after one another. 

II. It may likewife be inferred from hence, 

forafmuch as every one knows that the Plants ( 
which have been already proved capable of being 
produced by Water only, are fubjeft to Putrefa&i-, 
on, and are finally changed certainly for the moft 
part into Earth. , . 

III. This feems likewife to be plain, becaufej 
the faid Mr. Hook fays in the before-cited place, 
that Sea-Water, tho* cleared as much as polfible 
from all its Sand, yet being evaporated, does dill' 
leave fome behind it. 

An extraordinary Account whereof was commu- 
nicated to the Royal Society in England , by Dr. 
Robert Plot , made upon the Salt-works in Stafford - 
Jhire } which may be feen in Philofoph. TranfaBions 
Numb. 145. where one Mr. Collins , writing about. | 
the fame, fays, That the great Quantity of Sand 
proceeding from all Pickles, whether it be from ' 
the, Salts of the Springs of the Sea, or from thofe 
that are diffolved in Common Water, was found 1 
to arife only from the boiling, before which there 
was none obfervedto be contained in thofe Liquors: ( 
Forafmuch as after having been filtrated or drained 
through an eight, double Holland Cloth, - they did ! 
not leave behind them the lead Maries of Sand. 
Which Experiment, at the requed of the faid 
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Dr. Plot , having been again repeated with great 
Exa&nefs, occafion'd fome farther Speculation, as 
may be feen in the faid Account. 

IV. Now, that Water may likewife be turned 
into a folid Body by Art, is plain from the Sal 
Mirabile of Glauber , which, according to his 
Aifercion, will congeal all Liquids. And I have! 
found Rofe-water changed thereby intofuch a hard 
and petrified Matter, that being Ihaken about the 
Bottle which contained it, it burft one" of thefides 
, thereof. I have not made the Experiment upon 
other Liquids, having no more of the faid Salt by 
me • and a new Preparation of it required a little 
too much Attendance, to meet with the exa<ft de- 
gree, whereby the Salt might be reduced to Pow- 
der without diffolving, which is however necef- 
fary in this Cafe. 


I lhall here addoneinftance more, that occurr’d 
to my late Brother; who having diftill’d a Hotfe’s 
Hoof, and firft feparated, by Sublimation, all the 
Volatile Salt from the Liquid Matter, which the 
Chymifts call' the Spirit, was juft about throwing 
1 away the Remainder that fmell’d ftrongly of Fire, 
and in which he could difcover no fign of any 
. more Volatile Salt; but however, to fatisfie his 
Curioficy about the faid Liquid, he thought fit to 
; Diftil it over again in Oven-Alhes, filling the 
j whole Still with Allies; and putting Fire under it, 

! it yielded a very clear Liquor, which as long as the 
■ Joints were ftopt, was as fluid as Water; but upon 
pouring it from the Recipient into a round and 
thick Pint Bottle, he found, that as foon as ever 
it was in it, it was changed into a white, folid, 
and hard Subftance, like Marble, without the 
leaft Appearance of any Moifture or Fluidity in it ; 
md this folid Body aflumed the perfect Figure of 
the Glafs before it, juft as melted Lead is ufed to 

do 
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do of the Mold in which it is Call; : having viewed 
it many times with Amazement afterwards, whilft, 
it retained the fame Figure and Condition for feve- 
ral Months, at laft, and by little and little (the 
Bottle not having been well ftopt) it returned again 
to a liquid Subftance,of a Smell exaftly like, if not 1 
exceeding the ftrongefl Spirit of Hartshorn or Sal. 
Armoniac. 

I thought fit to give an account of this matter 
here (fince the Chymifts hold that this Liquor, 
when all the Volatile Salt is as far as poffible 
feparated from it, to be nothing but a mere 
Phlegm , or Water, containing perhaps a few Olea- 
ginous Particles in it) to the end, that l might 
fhew how little Knowledge the greateft Enquirers 
have yet attained to, of the internal Stru&ure and 
Hifpofition of that which they call (and juftly too, 
according to all appearance) Water : And after! 
how many Ways it may be proved, that the Wa- 
ter of which we are now fpeaking, is capable of 
being converted into folid Bodies ; to fay nothing 
here about Ice, which , when diflolved, is turned 
to Water again, and therefore does not feem to 
have undergone any real Change. 

Sect. IX. That living Creatures , Plants , Minerals 

and even Metals themfelves are produced from Water , 

{hewn Experimentally. 

I Recommend it to the Over-weaning Na- 
turalifls, to prove how it may be confident with 
their Hypothefes : 

I. That from Water not only Plants, and from 
them, when treated after a Chymical manner, 
Spirits, Oils, Salts, and aTerreftrial Subftance or 
Allies are produced, but. 


II. Living 
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II. Living Creatures themfelves are likewife 
beholden to Water, if not altogether, yet in a 
great Meafure, for the Subftance of which they 
confift. This is plain, becaufe they are nou- 
riflied by Plants and Water,- and the Diflilla- 
tion of all folid and fluid Parts of their Bodies, 
even of the very hardefl:, fuch as their Bones, 
Horns, and Teeth (as has been faid before) expe- 
rimentally fhews, that Water is a great Ingredient 
thereof. 

III. That befides Plants and Animals, even Mi- 
nerals and Metals proceed from Water. Thus 
we fee 'in the aforemention'd Experiments, that 
Earth proceeds from it ,* which is likewife reckon'd 
among Minerals: And particularly by the Ex- 
periments related in the Hiftory of the Royal Academy 
of Sciences in France, for the Tear 170I that from the 
Allies of Plants (which have been fhewn above to 
grow out of Water) Iron can always be extra&ed 
by the Loadftone. How all thefe things come to 
pafs, has not yet been rightly proved by any one 
that I know of; but this plainly follows from 
thence, that our Knowledge of the real Eflence of 
Things does not extend itfelf very far; and that 
the moft haughty and flrongeft Mind muft be 
forced to acknowledge here, that there does daily 
appear in Nature a Manner in which Plants and 
Animals are what they are, and according to 
which. Water does likewife operate' which is im- 
poflible to be deduced from any of their Hypo- 
thefes or Principles. 

I befeech them therefore once again to confi- 
der with themfelves, whether they have any 
caufe to lean fo much upon their own Underftand- 
ing, which has not hitherto been able to teach 
them how a Plant grows, and of what it confifts, 
and what Ufes fo common a Matter as Water, 
which has been examined and enquired into after 

infinitely 
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infinitely different Ways, has in the World; and 
therefore, whether they can think that they judge 
wifely, that this their Underftanding does not on- 
ly inftruft them of the Nature and Difpofition of 
that Univerfe, containing all thefe particular Mat- 
ters that are unknown to them, but moreover, that 
it is capable to determine whether the faid Uni- 
verfe were Eternal, and how it fubfifted from all 
Eternity, or whether it had a Beginning; in which 
they aft juft as wifely, as he that pretends perfeftly, 
to uqderftand the whole Strufture of a Watch, and 
yet is forced to confefs, that he is ignorant how 
the leaft Wheel thereof is made. However, the 
Labour that is beftowed in the Contemplation of 
Water (as much of it as' there remains ftill un-, 
known) will be abundantly compenfated, if it only 
ferves to convince Philofophers of the weaknefs. 
pf their Underftanding; whofe great Presumpti- 
on is oftentimes the only Stumbling-Block oyer 
which Tq many have fallen. 

S e c t. X. *Ihe Afcent of the Water into the Air. 

Buy to go on to fomething elfe: 

Could ahy Body, that had never feen it, believe 
that, this Water, which, on account of its greater 
Weight than the Air, is feen to defcendin.Rain, 
Dew, Snow, and other Form^, can be/tn^de to 
afcend .into the Air, and there to form the 
Clouds? Tis true, that as in many other Matters, 
fo like wife' in this; the Cufiom of feeing a thing fre- 
quently happen, makes it feem to be thelefsftrange 
or wonderful; hhtft muft however be confelfed,that 
this is ’ juftly reckoned among the Wonders of the 
Almighty. in many Parts of the Sacred Writings; 
as in Pfal. cxxxv. 7. Jer x. 13. and li. 16. He cau- 
feth the Vapours to afcend from the Ends of the Earth ; 
he maketh Lightnings for the Rain: He bringeth the 

1 Winds 
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Winds out of his Treafures. If ever he took the 
trouble to confider the various Opinions of the 
greateft Naturalifts thereupon, we need only 
read what Mr. Mariotte , Mouvement desEaux , Part i . 
Difcourfe 3. and Dr. Halley. Philofoph. ‘IranfaElions , 
Numb. 183. have faid upon this Subjeft, to con- 
vince us, that the Caufe of this Afcent of Vapours 
is not fo eafie to be difeover’d as fome have 
imagined. 

Sect. XI. How fuch an Afcent happens'. 

I S h a l l not here enquire, whether this Opi- 
nion of Mr. Marriotte in this Matter be the moft 
probable, namely, that there are little higher Ca- 
vities or Holes in the Air, thro* which the fmalleft 
Particles of Water being raifed upwards, perhaps 
>y the Pretfure of the lateral Air, ’ may pafs, but 
,t which the biggeft are ftopt : Nor, whether vtfe 
nay more rightly fuppofe with Dr. ' Halley that a 
ittle Particle of Water may be fo far rarified and 
1 down up as a Bladder, by a warm Matter, that its 
Diameter, in Breadth, Length, and Thicknef$,may 
>e ten times as large as it was before- in which 
Dafe this Particle may fill a Space a thoufand 
imes bigger than the former j retaining neverthe- 
efs the Weight only of one Particle of Water, 
vhich had been found to be but eight hundred or 
line hundred times as heavy as juft fo much, Air in 
Magnitude; apd therefore, according to the 
' .aws of Hydroftaticks, as long ks .it remained 
hus rarified, it would continue afcqhding in the 
' Ur, exactly after the fame manner as a folid 
.oiece of Glafs A which in fuch a Condition would 
1 ink down into the Water, may be blown up into 
I. round Bubble, and thereby. with the fame Weight, 
• occupying more place, in the Water,'would afeend 
1 nd float upon.it. 
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I leave the Arguments of thefe great Men to 
their own Weight ; but forafmuch as the Authors 
of them acknowledge, that they believe, that 
there may be other ways, by which the Afcent oi 
Water, which is heavier, into the Air which i< 
lighter, may be explain’d j the following (which! 
therefore take the liberty to propofe here) feem< 
likewife to be one of thofe ; the rather, becaufe it 
is not fo much founded upon an Hypothefis, as 
upon Experience. 

Sect. XII. Experiments Jhew that Air does likeiviji 
adhere to other Matters, 

T o {hew the fame, it is known : 

I That Fire is lighter than Air : This wants n< 
farther Proof, forafmuch as we fee with how grea 
Velocity all Flames afcend into the Air. 

II. That lighter Matters can luck and falta 
themfelves to heavier: This appears in moft Li 
quids, which adhere and hang upon other Mat 

ters heavier than themfelves. 1 

Accordingly we fee, that the Air (which, the 
fluid, yet very moift) does cleave to many othe 
Subftances. To prove this, we need only throv 
a few rufty Nails into a Glafs of clear Water ; an* 
if you view them fidewife, you will fee many littl- 

Air-Bubbles cleaving to them. 

And to the end, that it may not be though 
that this adhering Air proceeds from the Wate 
itfelf, I find by my Notes of the aift January 1696 
that fome little pieces of Rufty Iron and Brafswer 
thrown into Lye, in which there is no Air, anc 
prefently fome Bubbles appeared upon them j am 
upon exhaufting the external Air, which gtavit e» 
upon them, the faid Bubbles became larger, am 
by their Expanfion, {hewed themfelves to be Air 
and this appear’d the plainer, becaufe 
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ubbed off with the Finger, thofe Air Bubbles that 
•emained upon the Iron whilft it was under the 
1 ye ; one faw, that how much fo ever the incurri- 
>ent Air was drawn off with the Pump, there did 
lot appear one new Bubble ; fo that it is plain 
"rom hence, that the Air will cleave to folid Bo- 
lies, and even to Metals themfelves, which per- 
laps may alfo be the caufe of Rufting. 

Now that Air does like wife adhere and mix it 
elf with Water, is fufficiently known to thofe 
hat have everieen what a Quantity of Air-Bub- 
-les appear when the Preifure of the Air is re- 
loved by the Pump from off the Water. 


S e c t. XIII. Experiments to jheiu 'that Fire mil 
cleave to folid Bodies. 

III. Now as Air, fo likewife can Fife cleave 
■> heavier and folid Bodies. This appears from 


lint-ftones, and other Bodies, not eafily reduci- 


*e to Fluidity when they are made red hot. For 
at the Heat thereof is to be attributed to che ad- 
ding Fire-Particles, and not, as fome Philofo- 
ters think, to the fwift Motion of the fmall and 
e Parts, whereof thefe and other Bodies are 
mpofed, appears from hence, that in cafe the 
rts of the Flint itfelf ftiould be put in fuch a 
jblent Motion, it would lofe its Solidity and be 
p-folved. 

But for a farther Certainty of the Matter, one 
td only read what Mr. Boyle fays in his Book de 
iderabil. part. Flnmma, upon feveral Experiments 
:re recited, where he fhews, that even Copper, 
n, Steel, Silver, Pewter, burnt Hartfhorn, Chalk 1 
1 Coral, become heavier by the Particles of Fire 
t cleave to them. And to know that this encreafe 
(the Weight, did not fo much proceed from the 
ts of other grofs Bodies mingled with the Fire, 
V 01 .II. Ff as 
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as from thofe of the Fire itfelf j one may fee there 
that fome of thofe Bodies being wholly fhut up in 
Glafs, became heavier only by the pure Flames of 
Brimftone, or of Spirit of Wine; which could not 
happen otherwife than from the fmall Fire-Particlei 
that muft firft have penetrated the narrow Porei 
of the Glafs. [See the faid Boyle de penetrabilitau 
Vitri h ponder, part. Flam .] 

Sect. XIV. Fire 'will likewife cleave to Water * 
proved by Experiments. 

IV. Now that Fire can likewife join itfelf tc 
Water, may be fliewn by fetting a Glafs, or ra 
ther a little Tea-Cup (to prevent the breaking oj 
it) full of very hot Water under the Receiver of ai 
Air-Pump ; when you will often fee at the very firl 
Exhauftion, if the Water be hot enough, or at leal 
at the fecond or third, fo great a Motion in thj 
Water, that, like boiling Water, it will run ove, 
the Brims of the Veffel. This Experiment may b 
very eafily made by all that ufe Air-Pumps. 

When we tried this upon the 24th of Decembt 
1705, there was a little Glafs full of cold Wat< 
put under the Receiver at the fame time, whicl 
according to Cuftom, did indeed difclofe a fe’ 
Bladders or Air-Bubbles, but no kind of Motic 
that was any ways comparable to that of h( 
Water ; fo that this laft Motion feems to be moi 
properly owing to the Fire than to the Water. 

But to be afl'ured thereof, and to fatisfie tl 
Obje&ion, whether the Heat of the Air migl 
not likewife be the caufeof this more violent M* 
tionin the hot Water, on the nft.ol'January ,\yo 
we heated fome Lye, in which there is no Air, ar 
put it into a little Glafs under, the Receiver ; ar 
to prevent the Pump from being fpoiled, ifitfhou 
chance to run over, we put the firft Glafs irfto 

3 feconc 
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fecond : And we obferv’d upon the fecond turn 
of the Pump (tho* there was no Alteration at the 
firft) that the Lye, with a fudden burfting, flew 
out above both the Glafles ; which can only be 
afcribed to the Particles of Fire contained in it; 
' forafmuch as no Air ever mingles itfelf with this 
kind of Liquor. 

Afterwards, upon the 7th of June, 170 9, mak- 
ing the fame Experiment again with Water, we 
filled two equal Tea Cups at the fame time with 
boiling Water; and putting one of ’em under the 
Receiver, we found that the Receiver itfelf, upon 
taking off the Prefliire of the Air, and during the 
Motion of the Water, was very hot at the Top. 
Now, whether this proceeded from hence, that 
the Fire Particles being freed from the Prefl'ure 
of the Air, and extricating themfelves by their 
Motion from the Water, riling up to the Top, 
md palling thro’ the Glafs, render’d it hotter 
:here than in any other Place ; or, whether it be 
mly to be afcribed to the Vapours, we {hall 
tot here difpute ; but this is true, that the 
Vater, which had undergone fo many Motions 
11 the Receiver, being taken out from thence, 
vas much colder even to the touch of all that 
/ere then prefent, than that which was never put 
nder it : Whereas, if it be fuppofed, that the Heat 
/ere caufed alone by a greater Motion of the 
arts of the Liquor, and not lingly by thofe of the 
ire, the Water that had been under the Receiver, 
nd had been put into fuch violent Motion, 
lould have been much hotter than that which had 
ffer’d none. 

And thus it feems to appear from hence, that 
e Water under the Receiver had therefore loll 
lore of its Heat than the other, becaufe the Fire- 
articles, by taking away the Prefl'ure of the Air, 
t an Opportunity of freeing themfelves by their 

F f 2 own 
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own Motion from the Water, from whence, being 
flown out, the Water remained lefs warm than 
that other, in which the prelTure of the Air had 
hinder’d the Fire Particles from feparating them- 
felves fo fuddenly from the Water. 

Now whether this adhefion of the Particles oi 
Fire to Water may like wife be fupppofed to contri- 
bute fomething, and to be the caufe either alone 01 
jointly, of that Property of the Water whereby ii» 
extinguifhes the Fire, 1 {hall not examine any far- 
ther here ; forafmuch as the giving a true Reafoi 
of fuch Extin&ion, as common, and therefore a! 
unheeded as it may appear to many, does (if 1 
may fpeak my Mind freely in the Matter) requin 
a great deal of Conflderation. 

Sect. XV. Three Confequenees from the laft Ex 

pertinent. 

To proceed ; I have noted three Things, tha 
feem to follow from the abovemention’d Expe 
rimeht. 

Fir ft, That as Water and Air are particula 
Subftances, it feems, that we might conclude fror 
hence, that Fire alfo fhould be efteemed as fuch 
and not be look’d upon, confider’d as only a fwifte 
Motion of the Parts of all other Bodies. This mal 
be inferr’d from the Waters becoming colder, after? 
has been juft put into Motion, as has been fhewr, 
therefore need not be here repeated. It likewif 
feems to appear from hence, that cold and hot Wate- 
being at the fame time put under the Receive)' 
and the Preflu re of the Air remov’d, the hot W< 
ter, immediately after its great Motion, did nc 
{hew the leaft moving Particles, whereas the! 
were feveral Stirrings obferved in the cold, by th 
Rarefa&ion of Air, a good while after. Now ’ti 
known, that by Boiling and Heat, the Air flu 

/-XT' 
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out of the Water, fo that thefe PJfings and Ebul- 
litions feem not to be imputable to any other Caufe 
than to the Fire-Particles that fucceed and cleave 
to the Water, and which, by flying away, leave 
the Water at reft. 

Secondly , From hence it likewife feems to ap- 
pear, that the Fire-Particles are very Elaftical 
'and Expanfive : Forafmuch as we fee, that by 
removing only the Prefture of the Air that keeps 
them down, they exert their Motion of their 
own accord, which is alfo a Property of an Ela- ' 
flick Body. 

Thirdly , The laft thing that may be inferr’d from 
:his Experiment, and may likewife be of ufe, is, 
hat £he Fire which flicks clofe to the Water, as 
oon as it comes into an Air which is thinner and 
efs powerful in its Prefture, abandons the Water 
tnd flies away from it. 

)£CT. XVI. Water and Fire feem to produce a Com~ 
pofition lighter then Air. 

From all this it is to be obferved, that Fire and 
Vater being united and mingled together, may 
t nake a Compofition lighter than fo much Air, 
nd which can afcend in it ; juft as Iron and 
'ork being faften’d together, will float upon 
' he Water, tho’ the Iron be heavier than the faid 
Vater. I remember to have feen an Experiment 
ery analogous to this, by throwing a Clod or 
Lump of unrefined Brimftone, and letting it fink in 
.ye, to difcover whether it contained as much 
Kir in it as Salt-petre, in which we found a great 
eal ; but having taken off the Prefture of the im- 
lendent Air, we did not only fee fome little Bub- 
bles fwelling up, but what is chiefly remark- 
ble here, fome of the little Bits of Brim- 
one that were broken oft, were driven upwards 
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by thefe Bubbles, and when they burft, the Brim- 
ftone funk down again. I have obferved the fame 
when Water was thrown into Salt, and the Pref- 
fure of the Air removed. From whence may be 
inferr’d, that a lighter fluid Matter may joyn it- 1 
felf to a heavier, and make one Compound there- 
with, and afcend and float in a Liquor, in which 
the heavier, being alone, would fink. ThusExpe-, 
rience likewife teaches us, that a final! Heat, and 
confequently a little Fire, can make Water eva- 
porate and rife upwards, even without boiling: 
And fo we alfo fee all volatile Salts, fuch as thofe 
of Sal-Armoniac, of Hartfhorn, & c. afcending by 
the Warmth of a Fire that is hardly fenfible. The 
fame does happen too in pure burning Spirits, and 
in all other things that are efteemed the moll: vo- 
latile by the Chymifts. 

And if this Adhefion of the Particles of Fire to* 
thefe Matters, be not the only Caufe thereof, it 
may at leaft be fuppofed from what has been faid 
before, that it may be reckon’d a concurrent 
Caufe : And it even feems to be more credible, 
that this Caufe is more common than that by 
which the Water, before it is capable of turning 
itfelf into Vapours, muft be rarified into a nine 
or ten times greater heighth, length and breadth : 
Which is no ways, at leaft very rarely, experi- 
enced in Subftances that evaporate with fo fmall 
a Heat • and in others, fuch as Volatile Salts, can 
hardly be fuppofed to happen. 

Sect. XVII. Water mufi be divided into ex- [ 

ceeding fmall Particles, in order to be Evapo- 
rated. 

The laft thing that is required above all the 
reft, as being the chiefeft Occafion of the Rifing 
of Water into the Air, is, that it fiiould be divided 
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into exceeding fmall Particles; that it may be jfo 
much fooner enabled, in Conjunction with Fire, to 
make a compound Body lighter than fo much Air. 
Thus we fee in all Diftillations, that there do not 
afcend great and entire Drops, but only very 
fine and fmall Particles. The fame is plain in all 
Chymical Sublimations ; as likewife in the Smoak 
of Fires made of Coal, Wood, Turf and the like, 
which being divided into very minute Parts, are 
carried up into the Air by the adhering Fire : But 
being collected into a greater Body, when they 
are turned into Soot, they become fo heavy, that 
they will not afcend, till they be reduced by 
other Diftillations, for inftance, to Bodies of a 
much fmaller fize. 


Sect. XVIII. Vapours afcend both by Heat and 
, Cold. 

B u t to make an end of this Enquiry ; what- 
ever may be the Caufeof the Afcent of Watry Va- 
pours, this is certain, that Water being - heated, 
either by the Sun, or by our Common Fires, tho* 
in itfelf it is fo much heavier than Air, yet it will 
be carried up into it. 

Now, whether we are likewife to fuppofe tha«t 
there are particular Particles which produce Cold, 
as Fire does Heat, and which cleaving to the 
Water, make up a Body lighter than Water itfelf, 
and fo caufe it to afcend in Vapours, we {hall not 
here difpute ; this is certain, that we fee Vapours 
afcending from the low Grounds in the coldeft 
Weather, and when the Water is frozen hard, and 
that even Ice and Snow are lighter than the Water 
of which they are compofed, and confequently muft 
evaporate ; But of this hereafter. 
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Sect. XIX. The Laws of Hydroflatics. 

T o proceed ; it is well known to fuch as ua* 1 
derftand the Laws of Hydroftatics, that, 

I. If a Body is to be carried upwards in any 
Liquor, an equal Bulk of the faid Liquor muft 
gravitate or weigh more than fuch a Body. 

II. That in order to caufe a Body to fink in a 
Liquor, an equal Bulk of the faid Liquor muft 
weigh lefs than the Body. 

HI. .If you would have the Body neither tc 
rife nor fall, but preferve its Place in any Part oh 
the Liquor, an equal Quantity. of the faid Liquor* 
muft weigh equally with the Body, which may 
be eafily proved by Experiments. 

1 1 • * 

t • 

Sect. XX, and XXI. The Vapours in the Air a- 

dapt themf elves to thefe Hydroflatical Laws ; as ap- 
pears by feveral Experiments. 

N o w, if we fuppofe, that Tab. XV. Tig. 1. 
teprefents the Globe of the Earth, WPQRS, fur- 
rounded by the Air as far as B A I) ; which being 
heavy in itfelf, and thereby capable of being com- 
prefs’d, grows continually finer from below at P, 
upwards thro’ and F to B, and confequently 
Tighter; becaufe its Elaftick Faculty dilates it 
more in proportion as the Prelfure of the fuperiour 
Air is diminiftied, and, as it fcatters the Parts o( 
the Air from each other, renders it lighter in an 
equally large Space. Apd if we now fuppofe far- 
ther, that this fame Airjs heavier below, at that 
Part of the Globe that lie£ between F and P, and 
lighter above between F and B, than the Watei 
evaporated or mingled with Fire; fo that about I 
FGH, the faid Air is of equal Gravity with it, itl 
will follow from what has been juft now mention’d; I 

2 that 
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chat the Vapours between F and P will afcend; 
that being raifed to the Bounds of the Equilibrium, 
F G H, they will float like Clouds at F and I G ; 
and being equipois’d, will neither rife nor fall ; 
but when raifed higher, to B F, or HD, they 
will defcend. 

This will happen much after the fame manner, 
as when you pour Quickfilver and Water into a 
Glafs, and then throw in a piece of Iron, which 
will fink down into the Water, but float in the 
Quickfilver, till it arrive at the place between 
both of ’em, where it can meet with its Equili- 
brium, and there it will remain between the two 
Fluids, the uppermoft of which, Bulk for Bulk, is 
ighter, and the lowermoft heavier. 

We muft not imagine that thefe Notions of the 
Air are fupported only by mere Hypothefes : Firfi, 
Becaufe it has been experimentally proved above, 
(• that the Air is of fuch a Property, that when it 
,s prelfed by any weight, the Parts of it are fqueez’d 
:lofely together, and fo taking up a fmaller Space, 
:he fame Quantity becomes heavier. • So that it 
laving been proved before in Contemplation X VII.* 
$.XX. by a Tube IF, (Tab, XIV. Fig. 1.) filled 
with Quickfilver, that the fame Air, which with- 
out Comprellion is above of the bignefs of F, 
when fqueez’d cloferby the weight of the Quick- 
liver, will lie in fo much a fmaller Space below 
r it I, and confequently becomes heavier in propor- 
tion to its Bignefs; fo that, for inftance, if yve 
fuppofe that F above, is ten times as large, as I 
below, a Cubical Inch of Air will prefs or weigh 
ten times as heavy at I as at F ; fince,. by the 
Compreffion below, there is ten times the Quan- 
tity of Air contained in the fame Space I, as above 
F. 

And, Secondly , which may ferve for an Experi- 
| mental Proof, becaufe fuch as have dim’d thofe 

v high 
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high Mountains, find it to be true, you may fe 
among many others, a remaikable Account ther 
of in Varenius, Geograph. Gener. Lib. I. cap. 19. §.4 
Where fomebody that climb'd up one of the Ca. 
pathian Mountains in Hungary , which are mu< 
higher than thofe of the Alps , faw the white Clout 
floating in the Air below him, fome of which we 
however higher than others, according as tl 
Matter whereof they were compofed, being light 
or heavier, determined their Equilibrium high] 
or lower j for that numerous Particles, and- cor 
fequently of different Weight, are raifed up ini 
the Air, under the Denomination of Watry-V. 
pours, or other Exhalations, has been fhewed ; 
bove in our Dicfourfe upon Meteors. The fai 
Perfon did likewife obferve the Air in which 1 
was, to be fo Calm and Serene, that it did not pr< 
duce Wind enough to move the leaft Hair of h< 
Head; notwithftandirig that he had been fenfib- 
of a ftrong Wind in the lower Parts of that Mour 
tain. But that which feemed to be the cleare 
Proof of a greater thinnefs of Air, was, that in di 
charging a Musket, at the very Top of the Moui 
tain, the Report or Sound of it was no loud( 
than that which is produced by the breaking of 
little Stick. Now how much the Rarefa&ion, c 
Thinnefs, of the Air contributes to the Diminut: 
on of Sound, appears by hanging a little Bell i 
the Recipient of the Air-Pump, andexhaufting th 
Air from it; of which more largely in Contemplatio 
XVII. §. XXXVI. 

Sect. XXII. After what manner Vapours float. 

Now, to draw a Conclufion from all this, it i 
eafie. to be underftood, how the Waters, by be- 
ing united to the Sun-Beams or Fire thereof (tc 
fay nothing of the Exhalations in great Frofts) art 

ranee 
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raifed up into the Air in Vapours, where, ac- 
cording to the Laws of Hydroftaticks, they are 
driven and remain pendulous in a lighter Matter, 
as the Air is in this Cafe, without fubfiding by 
their own Weight : But it would be of very little 
Ufe to all the Inhabitants of the Earth, both Men 
: I. 11 and Beafts, in cafe thefe Watry-Vapours fliould 
continue always floating in the Air, without ever 
falling down from thence. Now to form fome 
Conception, how this floating of the Air may 
• happen ; Let us again fuppofe that from the Sea P, 
in the thick Air F P, (Tab. XV. Fig . i.Jxhere are 
; fome Vapours raifed up to F ; that at the Di- 
ftance of FIG, from the Earth, the Air becom- 
ing fomething thinner, yet retains fo much Den- 
(ity or Thicknefs, that tho’ thefe Watry-Vapours, 
by reafon of their not being rare or thin enough, 
:annot rife up higher to B, yet they are hinder’d 

i ayafufficient Weight and Thicknefs of Air from 
ailing down, and colled: themfelves there in high- 
lying Mifts, which when feen from the Earth, 
ire called Clouds, as has been already experimen- 
:ally fhewn ; whilft others that are heavier, can- 
not afcend farther than to K d; becaufe, if they 
:ame into a higher Air, which was lighter, they 

i would fall down again. 

e c t. XXIII. Experiments to flew how the Vapours 
can defcend. 

I. I f now two Winds blow thefe Mifts or 
'louds with any Force, as I G, or F, from oppo- 
ite Quarters, and thereby compel them to run 
igainft each other, it is eafie to conclude, that 
■ hey will be there collefted into Drops, and fo 
oecoming heavier than the like Quantity of Air, 
Will fall down; and the rather, becaufe by the 
Motion of thefe Winds, the Fire that render’d 

them 
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them lighter (after what manner foever it hap 
pens) gets an Opportunity of feparatingitfelf froir 
them. 

According to the firft manner, we fee in Di- 
filiations from Retorts or Glafs Helms, when ir 
the narrow Parts of their Necks, the Vapours art 
compreffed together, that they run into Watrj 
Drops, and fodefcend • tho’ juft before, having 
Room and Liberty, they did afcend, and would- 
have rifen yet higher, without thefe narrow 
PafTages. 

*Tis likewife well known to every one, that s' 
hot Liquor in which there are many Particles o! - 
Fire, becomes colder by the Breath or Wind oli 
Peoples Mouths. Now that this happens, be- 
cause the Fire-Particles are by fuch a Motion fe- ■ 
parated from thence, feems probable for the fol-. 
lowing reafon ; namely, that otherwife, if the 
greater Heat did confift only in a greater Motion j 
of the famll Parts of a Liquid Matter, the fame, 
according to this Hypothefis, by the blowing 
which encreafes the Motion of the Liquor, would 
become hotter, and by no means colder, where- 
as common Experience teaches us the contrary. 

Sect. XXIV. Vapours defcend by the Separation 
of the Particles of Fire from them. 

II. I n cafe one only Wind be of fo much 
Strength as to be able, by blowing from I to G, 

( Tab.'KV . Fig. i.) to drive forwards the Vapour! 
or Cloud I G, in a ftreight Line I Z, and fo can 
protrude the whole or a part thereof toZ; it is 
plain, that the laid Cloud is higher from the Earth, 
at Z, and confequently in a thinner Air. From 
whence it will follow, according to the above- 
mention’d Experiments made upon hot Water and 
hot Lye, in the Air-Pump, that the Fire, which ' 
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by (licking to the Particles of Water render’d them 
lighter, will extricate itfelf from them, and 
afcending by its Lightnefs, the Water will be- 
come too heavy, not only to remain in this thin 
and light Air, but even in a thicker and a heavier 
near the Earth, and fo will be turned into a de- 
scending Dew or Mid, or Rain, Snow, or the like, 
according as the Watry- Vapours are either rarifi- 
ed or comprefs’d. 

Sect. XXV. Experiments , proving the Defcent of 
Vapours by the Air s becoming lighter. 

III. N o w, that the Air ( which being near the 
Earth at P, is other wife heavy enough to keep up 
the Vapours, and tocaufe them to float about F) 
is likewife frequently, for other Raafons, turned 
into a thinner and lighter Subftance, and fo gives 
an Opportunity to thefe Vapours to defcend, has 
been already (hewn in the preceding Contemplation , 
$. XVII, and XVIII. in the Glades of the Air- 
Pump ; and the Barometers do upon many occa- 
(ions, furnifh us with Experimental Proofs thereof,* 
in which the Quickfil ver defcending commonly up- 
on the lead Weight of the Air, does prognodi- 
cate, that the Watry- Vapours are about to de- 
fcend in Fogs or Vapours, or otherwife from the 


Air. 


Sect. XXVI. Cold will produce the fame EjfeEl : 
Shewn experimentally. 

• IV. Besides this, the fudden Ceflation of 
the Warmth of the Air feemstogivean Opportu- 
nity to the Vapours, which, by the faid Warmth, 
had been raifed up in great Quantites, to be pre- 
cipitated by the Cold, and to be turned into Fogs 
or Rain. Analogous Example thereof may be 


Seen 
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feen in Diftillations that are performed by Spir 
Pipes, or Worms ; and fomething like it is all 
found in Chymical Cryftalizations ; in which v; 
fee, that the Salts that float and are diflolv’d i 
the Water, whilft warm, do coagulate and fubfic 
afloon as the fame becomes cold. But whether 
happens fo in the Air, or after what other manni 
it is done there, fince the Nature of Cold is nc 
yet fo fully known to us as many think, we ftia 
not enquire farther here. 

Now how many Caufes foever there may b( 
befides thofe that we have already mentionV 
whereby the Watry-Vapours that are raifed up i 
the Air may be made to defcend ; this is certair 
that both their Afcent and Defcent are owing to 
wonderful Law of Hydroftaticks. 

Now can any one imagine, that all this come 
to pafs without a wife Dire&ion, and that it i 
by mere Chance that fo vaft an Army of Vapout 
in the great Space of the Air are every when 
fubje&ed to the raoft exad Hydroftatical Rule* 
in fuch an infinite number of Occafions and Ac 
cidents ? Is there no want of an Intelligent Be 
ing to oblige fuch a prodigious Quantity of Wa 
ters, turned into Clouds, to remain floating ii 
the Air, which are often obferved to defcend it 
mighty Showers, in rainy Springs and Har veils 
or other Seafons? To fay nothing now of the va 
rious Ways and Forms in which they defcend 
and whereby fo many Cifterns and other Recep- 
tacles of Waters, as well as Ditches, Canals, anc 
Ponds, are filled in fo fmall a time: But whicl 
is a great deal more, by which fuch vaft Riven 
fwell fo fuddenly, and over-flowing their Banks 
do frequently cover whole Diftri&s of Land. 

Sec t„ 
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Sect. XXVII. The Motion of Vapours from one 
Place to another , is necejfary. 

Bar now if thefe Vapours had no other Qua- 
ity or Property in them than barely an Afcent and 
Oefcent to and from the fame Place, and that 
:hofe, for iudance, reprefen ted in Tab. XV. Fig. i. 
?y F, having been exhaled from the Sea at P, 
hould fall down again in the very fame Place ; and 
) hat every Place were to be moiderfd only by no 
jther Watry-Vapoursthan fuch as are drawn from 
ts own Bofom, there would very little Advan- 
age accrue to its Inhabitants from thence. How 
nany Rivers would then be quite dried up, 
vhich at prefent have their Rife, or at lead; re- 
vive an abundance of Water from the Rains and 
Snows that defcend from the Mountains? How 
hould the wild Beads in Arabia , and fuch like 
Countries of Africa , which thro' their Drought 
iftord no Water at all, alfwage their burning 
Thirds ? What Fruits would the now mod fertile 
Places produce, in cafe none of the Water, which 
ay the Heat of the Sun is exhaled in other Parts 
of the World, were brought, and made to fall 
lown upon them? 

i Can a miferable Philofopher think again, that 
ifie owes no Thanks to his Creator, that the Wa- 
, :ers which are exhaled in the Torrid Zone , and 
•other hot Countries, are, by the Winds that drive 
Clouds, brought home to him, yielding him Drink, 
and making fruitful that Part of the Earth where 
inhabits ? 

1 
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Sect. XXVIII. An Experiment, Jhewing that th 
Watry-Vapours leave their Salts behind them. 

N o w fince moft of the Vapours that are ft * 
beneficial to the whole World are chiefly exhalei 
from the Sea, and yet thofe Waters, by reafon c 
their Saltnefs, are unfit for the Purpofes tc 
which they are deftin'd; infomuch that Mei 
would die of Thirft in the midft of the Sea, aiu 
no Herb or Plant, to which the Salt-Water iliouh 
be applyed, could live and grow therewith, as b) 
fad Experience is but too well known in Land, 
that have been overflow'd by the Sea ; Can an) 1 
one again imagine, -that it is by mere Chance oi 
ignorant Caufes, that the Sun does only exhale 
the Frefh Watry- Vapours out of the Sea, and col- 
led them into Clouds, whilft the Salt, with which 
they were atfirrt impregnated, by reafon of it! 
being fo much heavier than Water, is left behind i 

That this is true, may be proved not only from 
the Frefhnefs of Dew, Rain and Snow, but one 
may fee, whenever one will, a like inrtance, by 
fetting Salt-Water upon the Fire, and caufing it 
to exhale in Vapours, or by drawing them off in 
Diftillation; in which Cafe you will find the Salt 
remaining at the Bottom. The fame we fee hap- 
pen in Salt-works by the Sun's Heat, and in the 
Salt-works with our common Fires. So that after 
this manner two great Things come to pafs,- 
without which the whole Race of Mankind would 
foon be extind ; namely, that Firfl , Sea-Water 
is diverted of its Salts, and render'd fit for Drink, 
and fo many other Ufes ; and Secondly , that the 
faid Salt becomes very ferviceab'e to Men. 
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S t c T. XXIX. If the Earth were mathematically 
round, the Rains would feldom fall where they were 

wanted. 


Now, if what has been faid before be not fuf- 
ficient to convince our unhappy Atheift, let him 
flop here a little, and ferioufly refleft with him- 
■ felf, after what manner thofe Countries that lofe 
cheir Moifture by fo violent and continual a Heat 
11 (and which are therefore fo dry and fo barren) 
:an be brought into a Condition to fupport their 
Inhabitants with Meat and Drink : And in cafe 
- ie could order Matters as he thought fit, what 
Methods would he take, conftantly to provide 
.he fame with a fufficient Quantity of Water from 
l:he Heavens, and to colled the Vapours in that 
/aft Ocean of Air, and make them defcend upon 
hofe Parts of the Earth only where they are chief- 
wily wanted. And that we may not give him the 
Trouble of charging his Imagination therewith; 

him but fay, whether he fhould notefteem that 
vlan as a very underftanding Perfon, who had in- 
;i ented a way, which as long as Heaven, Earth, 
5 \ind Sea remain as they are, will always be ufe- 
ul, and whereby thofe dry and uninhabitable 
Countries might be fo well water'd, as to be e- 
tt) in Fruicfulnefs to any others. 


Sect. XXX. Convittions upon Occafion thereof: 


ink 
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T o give anlnftance of fuch a Cafe ; Let a Man 
:aft his Eyes only upon the Ifland of St. Thomas y 
which is under the Line, or upon that of St. He- 
ena , lying between the Tropics, where the Heat 
>f the Sun is exceeding flrong ; fince all the Va- 
>ours that afcend from the furrounding Seas, feem 
o be more likely to fall down again dir v edly into 
Vol.II. Gg the 
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the fame, than upon either of thefe Iflands, ti 
folid Parts of which refled the Rays of the St 
with greater Force than -the fluid Parts of tn 
Sea : Can any one think, that it happens witho 
the wife Defign of the Creator, that there a 
high Mountains found upon thofe Iflands,where thei 
Vapours are colleded in fo vaft a Quantity, th 
they are capable of rendring whole Brooks ai 
Rivers fufficient to provide Drink for Anima! 
Nourifhment for Plants, and Fertility to t 
Earth, in fuch burning Regions, in great Abu 
dance ? 

Sect. XXXI. Mountains ferve to colleSl Wati 
Vapours from the Air. 

N o w, that all that is here faid is true, (wh: 
ever different Sentiments fome People may cci 
ceive about the Mountains) can be proved 
a Cloud of Witneffes, as well as Trials and t 
periments. 

Let us only perufe theDefcription of the Ifla 
of St. Thomas , in the little Atlas of Mercator , 
which we fhall find thefe Words ; In the Middl 
this Ifland there is a Mountain very full of Woods , 1 
continually cover'd with fuch thick Clouds , that f 
the faid Woods there proceed Streams and Brooks fu 
dent to water all the Sugar in the Plantations ; a. 
which is very remarkable , when the Sun is at the Id 
ejl , this Mountain is moflly cover’d with Clouds. 

The fame Thing is related by Mr. Robbe in 
Geography, concerning the Ifland Madagafcar , z 
that notwithftanding that it is fo fcituated, as 
be expofed to the flrongeft Heat of the Sun, wh 
as at A. Thomas's , is twice a Year perpendicu 
over the Heads of the Inhabitants ; and one woi 
therefore be apt to think, that every Thing is < 
ftroyed with Heat and Drought, yet in the m 
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die thereof, there are a great many Mountains 
and Woods, from whence many Rivers are obfer- 
vcd to run on all Tides. 

I find the fame noted by Mr. Warren, or rather 
in his Extract in the AB. Lipf 169 1. p. p 8 . That 
; the Clouds and Togs hanging oner and about the Moun- 
tain, called the Pike of Teneriffe, do run down every 
Day about Noon , in fo vaft a Quantity , that they do 
abundantly fupply the Place of great Rains, which ne- 
ver fall upon other Parts of that Ifland. 

To inftance in ho more; that this is a ufeful 
Phxnomenon in Nature, may appear from the ge- 
neral Geography of Varenius , cap. 9. §.p. who pro- 
?ofes this Queftion, Why there are often obferved 
Rains, Fogs and Snows upon the. Top's of Mountains, 
vhilfl in the adjacent Valley (the Weather is bright and 
Jear , and none of thefe Meteors are to be found ? And 

I en he proceeds to fay; This is confirmed by fuch 
have travelled over the Mountains in Afia, Peru, 
d other Coiintries , viz. That they frequently obfer- 
d Rain, Snow, and thick Fogs upon the Tops of thofe 
fountains, but when they defended into the Valleys, 
?_y met with nothing but fair Weather : We find the 
me fomethnes in the Mountains of our own Country. 
ccordingly, 'Mx.Tsbrantz, Ides, obferved in a cer- 
in Diftridt upon the Frontiers of China, that the 
ouds fliewed themfelves over the Mountains, 
it not farther. 

ec t. XXXII. Fountains and Rive A proceed from 
Mountains. 

M oreoviRj that Fountains and Rivers pro- 
ved from that Colleftion of Vapours which is 
cntinually made upon Mountains, is very learn- 
Ily proved by that great Mathematician Dr. Hal - 
I, whofe Diflertation thereupon has been pub- 
iied in the Phil. TranfaBions, Numb. i 8 p. the 

G g 2 Subftance 
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Subftance whereof is briefly as follows ; This Spe- 
culation about Fountains is by no means a bare Sup- 
pofition, but is founded upon Experience ; to the acqui- 
ring of which, my flay at the Ifland of St. Heleruj 
(which is likewife under the Torrid Tone , and one o 
the hottefi Parts of the Earth ) gave me an Opportunity 
where, upon the Top of a Mountain about 2400 FoC 
above’ the Sea , the Vapours and Dews of the Nigh 
even when the Sky was clear, defended fo thick and J 
faft, that I was forced every Quarter of an Hour i 
wipe the Glafs of my Telefcope, and my Paper was i 
a moment fo damp, that it would not bear Ink. Frll 
whence one may conclude how great a Quantity of Watt 
mufl be colleBed upon thofe Mountains in a very fho 
fpace of Time, which are much higher and larger the 
this is ; and which are obfervedto run in a long Ridg 
fo long as to fill whole Countries, fuch as the Pyren; 
an Mountains , thofe of the Alps, the Apennine at 
the Carpathian, in Europe ; the Taurus, Cauc 
fus, Imaus, and others , in Afia; the Atlas, t 
Mountains of the Moon , and many more that ha 
no Name, in Africa ; from whence proceed the Riv < 
oj Nile, Niger "and Zaire in America ; the Ana; 
and the Apaiatian Mountains, each of which do j 
exceed the common Heighth to which Vapours of the 
fives do afiend , and upon the top of which the Air 
fo cold and ratified, that it can f up port very few of 
Vapours floating in it, and which are driven thiu 
by the Winds . m 

Sect. XXXII f. The Furnijhing us with Springs 1 
Rivers is a principal Ufe of Mountains . 

Thf. above-named Gentleman is of Opini 
and that not without weighty Reafons too, tl 
one of the chiefeft Ufes of Mountains is to coll 
the Vapours in the Air, and to turn them aft 
wards into Fountains or Springs, then into Broc 


The Religious Philofopher . 4 . 9 ^ 

and laft of all into Rivers, and fo to tranfmit 
them from their refpe&ive Heighths. 

I lhall not here enumerate the Difficulties that 
are proved by the faid Dr. Halley , to Hand in the 
way of thole that pretend to deduce the Origin of 
Rivers from other Caufes : Wherefore he feemsto 
lay down the aforefaid, as almoft the only ones. 
And it fuffices for our Purpofe, that tho’ there 
were any others, yet thefe at leaft may be efteem- 
ed fome of thechiefeft. X have dwelt the longer 
upon this Matter, becaufe it feems to ferve for a 
great Proof of the Wifdom o ' the Creator to fueh 
as will conlider the whole without* Prejudice. 

Sect. XXXIV. Conviflions from the foregoing 
Obfervations. 

N o w, if there Ihould ftill remain any of thofe 
unhappy Perfons, who endeavour to maintain that 
every Thing has acquired its Form from necelfary 
Caufes, or mere Chance, upon the following or 
the like Hypothefes; namely, that fo many and 
fuch amazing great Bodies as the Mountains, are 
of no ufe at all ; and who, if they had had the 
falhioning the Globe of the Earth, according to 
their own Humours, they would have made it 
without them, and have given it a perfeft round 
Figure, without the leaft Inequalities : Let them 
but once ferioufly conlider the above-mentian’d 
Experiments, and from thence learn, Firfl, the 
great Neceffity of thefe protuberant Parts of the 
Earth ; without which the Globe would altoge- 
ther, or at leaft in a very great meafure, be de- 
prived of Rivers, Things fo ufeful, and which 
are fuch great and noble Tokens of the Goodncfs 
! of our Creator. And Secondly , Let them ask 
Lthemfelves, whether they muft not be convinced 
thereby, that thofe fpeak nothing but the Truth, 
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who affirm, that all thefe Arguments about the 
Ufefulnefs of fuch Glorious Parts of the World, 
have no manner of Foundation in the Things them- 
felves, but only in the Litdenefs of the Under- 
ftanding of thefe Cavillers ; and that if the Ends 
which the Creator had in view, were made known 
to them, what they urge againft the Greatnefs of 
that Supream Dire&or, would become a Demon- 
ftration of his Goodnefs. 

Sect- XXXV. Egypt moiflend by the Nile withr 

out Water. 

I Must confefs, that it has many Times ap- 
peared to me as a fenfible and vifible Proof of the 
gracious Providence and Government of God, 
namely, what has been publiflied and confirmed 
by the - General Teftimony of all that have tra- 
velled there, concerning the particular State and 
Condition of Egypt : This Land, which is all Flat, 
and without any Mountains, as Monconys and 0- 
thers write, is feldom or never water’d by Rain: 
it lies in the middle of dry Countries, and is ab 
mod furrounded with the mod barren Defarts, in- 
fomuch, that of itfelf it is entirely unfruitful, and 
confequently would be uninhabited. 

Now can any one imagine, that it comes to 
pafs by mere Chance, that the Mountains of the 
Moon are placed in thofe Parts of Africa , where 
the Countries are burnt up with the Sun, and that 
from the faid Mountains there flow fuch mighty 
Streams, which, being colle&ed together, make 
the Sea or Lake of Zaire y from whence proceeds 
the River Nile , which running thro’ all Egypt, 
difcharges itfelf by many Mouths into the Medi- 
teranean Sea ; and, which is mod for our prefent 
Purpofe, that it yearly fwells and rifes over .its 
Banks, and overflows all the Country ; fo that the ; 

Towns* 
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Towns that are built upon any Eminences, ap- 
pear like fo many Iflands, whilft the Flat Coun- 
ry lies under Water; and by fuch Inundations, 
his Country, which is otherwife dry, and al- 
. noft burnt up, becomes as fruitful as any other 
hat is ufually water’d with Rains. 

II 

Sect. XXXVI. The Fertility of Egypt. : 

I t is wonderful what the Geographers, and 
rnong them Mr. Robbe , in his Description of 
he World, mentions of the Fertility of this Coun- 
ry ; namely, that thefe Waters of the Nile , with 
! /hich all Egypt is over-flown, are wont to leave 
ich a Slime and Mudd behind ’em, as being dri- 
d, renders the Ground fo very fertile, that the 
frees are almofl laden with Fruits ; and that if 

! ie Egyptians themfelves were not fo lazy, but 
/ould Cultivate and Sow their Lands after 
le firfl Harveft, and Colle&ion of the Produce, 
4 -iey would yield a Second Crop in the fame Year : 
'his is certain, that by reafon of the Strength 
id Fatnefs of their Country, the Inhabitants are 
Centimes obliged to moderate the fame, by ; 'mix- 
jg Sand with the Earth. Many do likewife a - 
1 ribe it to this Caufe, that their Flocks are more 
1 Jmerous than in other Countries, and that their 
leep bring forth *Young twice a Year, and the 
:ce : Some Authors fay the fame of their Wo- 
. Jen, that they have often Twins, and Sometimes 
ore at a Birth. 

$ ECT. XXXVII. Convi llions from the foregoing 

Obfervations. 

T o return now to that Caufe of the Rivers, 
lie Colleftion of watry Vapours upon Mountains : 
“hey that are ftill fo ftark blind or ftiff-necked, 
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that they cannnot, or will not, fee any Tokensc 
Divine VViTdora and Goodnefs in each of the! 
Wonders ; Let them again Contemplate fome c 
them with us, and return to Tab. XV. Fig. i. 

Let them then fuppofe, that upon the Glob 
\V K RS, there dwell a Number of Men andothe 
Creatures, in the Strudure and Compofition c 
each of which there appears, as has been fhew 
before, an amazing Skiil and Contrivance. 

Let them next own, as it is true, that unldJ 
the Earth CX YT, were moiffen’d with Watei 
and that frefli too, thefaid Earth would be entire 
ly Barren, and all the Living Creatures upon j 
would perifn with Hunger and Thirft; and the 
an abundant Procreation might feem capable c 
making good the Lofs, yet not one of their Youn 
could iive a Month after it was brought forth. 

Let them confider, that thofe great Seas, an 
vaft and deep Lakes C WS y how great a Quai 
tity foever of Water they may contain, would nc 
be able to render the fmalleft Trad of Land fruii 
fill; nor to afford to one Tingle Man or Beaft f 
much Drink as were neceffary to keep themalivi 
by reafon of their Saltnefs. 

Can they then in this difmal State of Affaii 
imagine, that it is by Chance, and without an 
Wifdom, that fuch a glorious Body as the Sui 
befides the Light and Warmth it communicate 
to us, does alfo render us this Service, that th 
Waters of the Sea at P, being rarified by it 
Beams, are exhaled and afeend in Vapours to 
and F ; and leaving their Salts behind them fc 
other Ufes, docompofethe Clouds, F,I, G,K* 
above in the Air;, which falling down again i 
Rains or Fogs, in Dews, Hail or Snow, aflfor 
a frefli and fertilizing Mpifture to the Earth, an 
Drink to Men and Beaff? 
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Can he daily fee this Afcent of Watry Vapours, 
and fay, that it is performed by Chance and with- 
out Wifdom ? Notwithftanding the Manner by 
which J tis brought about, is allowed to be won- 
derful, by the greateft Naturalifts, fuch as thofe 
learned Perfons, Dr. Halley and Mr. Mariotte , 
who are not afhamed to acknowledge the weak- 
nefs of their Underftanding in that Matter, and 
fo muft every one befides. And yet all this great 
Preparation would have been in vain, if a certain 
fluid Matter, which we call Air, had not been 
placed round the Globe at B A D. 

But that which here feems to prove undeniably 
the Being of a God is, that notwithftanding the 
Terreftrial Globe be thus furrounded with Air, 
and that the Sun does continually fhine upon the 
Sea and the Rivers, yet there would fcarce arife 
from thence the fmalleft Vapours, if the faid 
Air were as thin and as much rarified below at 
FP, as it is above, between B and F; and on the 
contrary, if the Air were as thick above, between 
B and F, as we now find it between P and F, few 
or none of the exhaled Vapours would ever de- 
fcend in Rain or Dews, but floating in the Air, 
like Oil upon Water, would continue there ; in 
which cafe alfo, the whole Earth would be dried 
up, and every thing living perifh with Thirft. 

Let me now again ask thefe miferable Philoso- 
phers, whether they can imagine, that all thefe 
things are thus difpofed by mere Chance, and 
without a View towards any End ? And that the 

I Air, by its Weight and Elafticity, becoming 
more Compreflcd and Thicker below than above, 

I was thus difpofed with refped to the exhaled Wa- 
try Particles, that the Vapours would be feldom 
or never in an EquiponderatingState therein, be- 
fore they be raifed to the heighth of the Clouds 
F or K. Whereas otherwife, in cafe the Air 
1 were 
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were of the fame Thinnefs at P, or juft above the 
Earth, as it is higher at F, to fay nothing of the 
Diftempers which would be occafion’d thereby, 
the continual Cloudy Weather, Fogs and Mifts, 
would take away, or atleaft embarrafs the ufe of 
our Sight. 

To add one thing more ; Is it brought about by 
ignorant Caufes, and without Knowledge and 
Forefignt, that whereas fo many other Kinds of 
Salts are incomparably lighter than Water, yet 
the Sea-Salt is heavier? which would otherwife, 
by afcending along with the Vapours, render all 
the Waters of Rain and Rivers ufelefs and unne- 
ceflary, both to Living Creatures and Plants. Is f 
it by Chance, that the Sun is placed at juft fuch I 
a Diftance from the Globe, as to be able by its 
Warmth to caufe the Waters to afcend in Va- 
pours ; and yet not fo near as to finge and burn 
up thofe tender Plants which received their Nou- 
rifhment and Encreafe from thofe Waters, and do 
chiefly confift thereof ? 

Have the Sun, the Sea, the Air, and the Salt, 
met one another in fo fmall a corner of the World, 
which, with regard to the whole Extent thereof, 
is but a Point ; I fay, have they thus met by mere 
Chance, in order to furnifti all the Inhabitants of 
the Earth with Meat and Drink? Is it owing to 
Igncrant Caufes, that they are endowed withfo 
many neceflary Qualities as .have been before enu- 
merated, and as are required for this only Pur- 
pofe ? If this be not fufEcient ; if no other Caufes 
concurred, in order to water the Earth with the 
Vapours defcending from the Air, than the Light- 
nefs and Thinnefs of the faid Air, or the Winds 
that drive them together, it is plain to every Bo- 
dy, that all the Parts of the Earth, without any 
Difference, would be equally water’d ; and that • 
the Sea, which has no occafion forthefe Vapours, , 
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s well as thofe other Parts of the World, which 
or want of 5 em would be uninhabitable, would 
ach receive their Share; and it may be, thofe 
hat leaft want them would enjoy the moft. 

Once more, let thole Philofophers with whom 
ve have here to do, judge themfelves, whether 
t be owing to mere Chance, that to the end, that 
hole Countries which ftand in moft need of be- 
g water’d, may enjoy a greater {hare than others, 
ich great Bodies as the RiGgcs of Hills and Moun- 
lius, are placed in or near the fame. The Ufe 
f which, as has been faid before, is to intercept 
ie Watry Vapours floating in the Air, to co left 
in a particular manner upon their Summits 

• Tops, TO derive them down from thence, and 

• to furnifii fueh a Quantity of Water as may 
ompofe the requifite Brooks and Rivers which 
ontribute fo much to the Benefit of the Earth and 
»e Inhabitants thereof j and which runningdown 

Dm thefe Hills, from whence they derive their 
>urce and Beginning, they moiften the furround- 
ig Lands, which would otherwifebe barren thro* 

1 eat 2nd Drought, and render them fit to fup- 
>rt their Inhabitants with Meat and Drink. 

To fay nothing here of the number of Fifhes 
fc d other Produdions in thefe Waters, by the 
'hip of which the People, thro 5 wliofe Countries 
ley flow, can communicate their Fruits and 
Merchandizes to each other. 

It c t. XXXVIII. The Mountains coUeEl IVatry 
Vapours , firfl by the Winds. 

[I Her e we feem to have a proper Occafion to 
quire into the Manner and Caufes, how and 
hy the Mountains are able to colled fucha vafl: 
*' u an tity of Waters, to the end, that what has 

been 
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been faid before upon this Subject, may be tl 
more clearly underwood. 

How the Vapours are raifed from the Sea, fro: 
P tog and F, Tab. XV. Fig. i.) by the Warmt 
of the Sun (and under the Poles, by Cold toope 
haps) has already, in fome manner, been ende 
vour’d to be fhewn $ as alfo how they are enable 
to float in thin Air, as in different Stages andDi. 
grees of Heighth, as g, K, d and F, I, G ; an 
moreover, why the faid Vapours, being raife 
higher up to Z, by the Winds, or driven again 
one another by contrary Winds, and for othi 
Reafons, do defeend in Rain, Snow, and tf 
like. 

Dr. Halley fubjolns another Manner to thefe 
namely, that a floating Vapour or Cloud in I 
being driven againft the Mountain Q_N R, by tl 
Winds at E, afeends to the Top N, and the! 
being got into a lighter Air, cannot be any long< 
fuftain’d, but falls down in fmall Drops upe. 
the Head of the Mountain, and from thence rui 
ning down, fill the Cavities of the Mountair 
(which are fuppofed to be there, and fo are ofte! 
found to be) with Water ; which running cont 
nually thro* the Orifice M, produces the litt 
Brook M*T, orM<? V; which joyningthemfelv<| 
with others of the like Nature, form a larg 
River. 

It appears by this way, why the Waters are ai 
fembled in greater Quantities upon the Mountain ; 
forafmuch as oppofing their Tops from QjR t 
N, againfl: the Winds which drive the Clouc 
7»E, K dj &c. they ferve for Barricado’s or Cro 
Trees, and fo do either force the Vapours t 
afeend into a Lighter Air, or forcing them again, 
thofe Tops, fqueeze ’em together, whereby the 
become heavy and fall down again. 
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Sect. XXXIX. Secondly , Vapours aye collected 

by the Coldnefs of the Mountains and Superior 

Air. 

A n d as it is credible, that this does often 

1 happen, it fliould feem that the Winds are necef- 
fary thereto ; and that in cafe they failed, fo great 
a Quantity of Water, according to all Appearance, 
would not be colle&ed; whereas the above-men- 
tion’d Experiments teach us, that the Tops of the 
Mountains, even in hot Countries, are not only 
encompafled by Winds at certain times, but con- 
tinually with Fogs and Vapours ; fo that befides 
this, it feems that a more fettled Caufe, and 
which does not always depend on the Motion of 
the Winds, muft obtain here. 

Now, whether this can be deduced from the 
Cold of the Mountains themfelves, and of the Su- 
perior Air furrounding their Tops, and to which 
the Refleftion of the Sum-Beams does not reach; 
or, whether it muft be afcribed to their Heads 
being always hid in the Clouds, I leave to fuch 
as will enquire more ftriftly : This is certain, that 
by reafon ofthe Cold, they are often cover’d with 
Snow, and Varenius fays, that excepting in the 
Months of July and Augufi , there is always Snow 
upon the Pike of Teneriff ; tho’ none can be found 
in this and the other Canary in IJlands. 

Sect. XL. Thirdly , Vapours are colie Sled by Sha- 
dows, [hewn Experimentally. 

W e have not here undertaken to write largely 
upon Natural Knowledge, nor to repeat the whole 
Hiftory of Nature ; but we gannot forbear ob- 

grcat Shadows which 
do occafton a continual 
Cold 

J 


lerving however, that th< 
thefe Mountains produce, 


508 The Religious Fhilofopher . 

Cold Air about them. Thus we read in the E* 
traEl of the Hiftory of Bohemia, AEt. Lipf. 168: 
p. 244. That in a certain Valley of the GiantMoun 
tains, at the hottell Time of the Year, ther 
are very deep Snows, and that they have lafle 
there for 16 Years together, the old being c 
brownifli Colours, by which it is diftinguifhe 
from the latter Snows that are white and clear. 

If then we fuppofe the Sun to be at O (Tab.X\ 
Fig. 1.) and a Mountain QN R, calling its Sha 
dow, as at QEX ; where the Sun-Beams at 
hinder’d either by other Mountains lying aboutf 
or, becaufe the Sun feldom Ihines upon that Side , 
from ever heating the Air to fiich a Degree a 
is found in the next adjacent Air : It is plain, tha 
the Air within the Shadow QEX, will be; 
great deal Colder than that which encompafl'e, 
the Mountain olit of the Shadow. Now it ha. 1 
been proved experimentally in the foregoing Com 
temptation, that a warmer Air having accefs t< 
another which is Colder, if they be not of a tor 
different Thicknefs, will be rarified and driver 
with a Wind and Stream towards the cold Air 
Now if this Ihould be applied to the Air, whicl 
is here not only below, but alfo above, and or 
the Side, or rather round about the Shadow, we 
fliall fee how this Air, with all the Vapours in it, 
are driven to the Shadow : for that the Vapour? 
floating in the Air do continually follow its Courfe, 
isplain, and will appear from a boiling and fleam** 
ing Pot of Water, fet in a place where there is no 
Wind,- from whence then it may be concluded, 
that the Air with its Vapours, coming into fuch 
a Shadow, and being there deprived of its Ela- 
ftick Force by the Cold, will be immediately fol- 
lowed by more Air which is warmer, and con- 
fequently whofeElafticity isflronger, and fo pro- 
duce an entire and gentle Stream of Air and Va- 
pours, 
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Vapours, if not prevented by other Winds, and 
moiften thofe Places with continual Vapours. 

Sect. XLI. Fourthly , Other Shadows likewife give 

occajion to the Concourfe of Vapour s 3 proved Expe- 

( 1 rimentally. 

| | 

N o w, that this alfo, among other Reafons£ 
muft be laid down, why the Vapours feem to be 
drawn in a continual Stream to the Mountains 
^but really and properly are preifed thicker from 
ill Sides) and why the Mountains are many times 
jbferved to be clouded (of which we have given 
.everal Inflances above) everyone thatunderftands 
:he Properties of the Air, may eafily inferr from 
what has been faid. That in Shadows the Va- 
lours of the Air are colle&ed, does certainly ap- 
>ear from the Night, which is nothing but the 
Shadow of the Earth, and in which it is well 
*cnown, that the Vapours and Dews fall thicker 
han in the Day-time. Thus we fee the Defcent 
of Vapours in the Night-time was obfervM by 
Dr. Halley , in the Ifland of St. Helena. And we 
ind in the Memoirs of the Royal Academy of France, 
or the Year 1699. p. 128. a Method invented by 
Vtr. d$la Hire 3 to hinder the Dews of the Night 
com flicking to the Glafles of the Telefcopes. 
>Tow Experience teaches, that in the Mornings 
00, the Mountains are moiften’d with Vapours (fee 
7 arenius’s General Geography , Lib. 1. §.5. p. 157.) 
aecaufe thofe Places that are within the Shadow 
of the Mountains, are much Colder at Night 
than other Places that are out of the Shadow. 
Thus we likewife fee from what has been faid, 
lut in the Iflands of St. Thomas and Madegafcar 3 
he Mountains which colleft the Waters from 
whence the Rivers are produced, being cover’d 
I with Woods, and confequently more ihady, do 
I ! . make 
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make the Air more cool and more elaftick ; b ' 
which Means the Waters are yet more encreafe 
upon the Tame : And that it may not be though 
that this is inconfiftent with what has been fai 
above, of the Defcent of the Waters more ftrong 
ly at Noon, from the Mountain called the Pike < 
Teneriff •, let it be confider’d, what was farthe 
faid about this Mountain, namely, that the Snov 
which cover’d the Top of the fame, being meli 
ed by the Heat of the Sun at Noon, caufed th 
Waters to run down more violently at that Timo 

I think that thefe Experiments may ferve fc 
Proofs, that the Cold produced by the Shadow 
of the Mountains in the Air, may juftly be ac 
counted one of the Reafons why fo many Watr 
Vapours are carried thither in a continual Strean 

Sect. XLII. Vapours fujficient to produce Rivers 

The only Difficulty that feems to remaii 
how there can afcend fo great a Quantity of V; 
pours as may fuffice to produce great Rivers : T 
anfwer which, we do not here pretend to mail 
tain, that all Rivers proceed from thefe Vapour 
or that they are the only Caufe thereof ; fine 
perhaps, according to the Opinion of others, tl 
Sea entering into Subterraneous Caverns, ma)i 
by way of Filtration, leave its Salts behind i 
and fo produce Sweet and' Frelh Fountains : An! 
befides, it may be, the Subterraneous Fires m* 
caufe thefe Waters that come from the Sea int 
the Cavities of the Earth, to exhale and afcen! 
in Vapours, which being again turned into Wj 
ter, by the Cold which they meet with abovi 
may produce Fountains. But it is however a fu 
ficiently probable Truth from what has bee 
(hewn before, that the faid Vapours may jufllj 
be reckon’d among the principal Caufes of Ri 

ver: 
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vers. Since the Sea, and other Waters expofed 
:o the Sun, do continually tranfmit Vapours up- 
wards, which, being collected upon the Moun- 
:ains, and coming down again in Rain, Snow, or 
Hail, are proper to produce Rivers which may 
low a long Time without ceafing, and fupply great 
Streams. This may be in Tome manner inferr’d 
rom the Obfervations of Mr. Mariotte in his Trea- 
ife du Movement des Eeaux ( Engl: Tranflation, 

. 18) who fays, that at the lower end of a heap 
if Rubbifh, which was about three Foot high, 
nd whofe Superfices was about 500 French Fa- 
tioms (forafmuch as the Rain that fell upon it, 
nd ran down upon it from the Tops of the neigh- 
ouring Houfes, could not foak thro* by reafon of 
he Hardnefs of the Ground) there was a conti- 
aal little Stream of Water. 

But the fame will be yet better (hewn hereafter, 
om the Calculation which the faid Mr. Mariotte 
«,akes, concerning the Waters of the Seine, com- 

t ired with the quantity of Rain falling upon thofc 
rafts of Land from whence this River has its Q- 
fcgin. See the faid Treatife , Englifh Tranflation, page 
];t, 23, 24.) by which it is proved, that in cafe 
1 ere falls fo much Rain-Water every Year upon 
lefe Lands, that in cafe it remained there, would 
to the Heighth of 1 5 Inches, there would be 6 
nes as much as is requifite to run down the Seine 
one Year; and in cafe the Heighth of fuch Rain- 
ater {hould amount to 18 Inches, there would 
8 times as much ; as likewife, if you {hould 
ppofe it to rife to 20 Inches, there would fail p 
tines as much Water upon thofe ^Places as flow$ 
tro* the Bed of the faid River. 
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Sect. XLIII. The Method of computing the Qua 
tit y of Rain-Water falling in a 'certain Time. 

The Method which Mr. Mariotte makes ufe » 
to compute the Quantity of the faid Rain-Wate 
is this ; he took a fquare Veflel, which, for i 
fiance was two Foot’ in Length, and as much 
Breadth, which was raifedupon a Horizontal lr< 
in fuch a manner that no Water could come in 
it, but what defcended immediately from the SI 
into the Square of the Orifice thereof. This W • 
ter was conveyed by a Tube down into a rour 
Veflel, from whence it would not be evaporatec < 
fo, that by Gaging the Water in the faid rout 
Veflel, it could be known, how high it wou 
have rifen from the Bottom of the Square Cifterr 
And fuppofing that there fell as much Water in 01 
Year upon one Place, as upon another, one mig 
compute pretty near the Depth of the Rain th 
■would fall upon the circumjacent Land in thefpa 
of one Year. 

Sect. XLI V. The Rain of Paris compared witi 

that of Lille. 

Mr. Mariotte lays farther, that this Experime* 
having been made at Dijon , he found it to amou 
to 17 Inches; and another Perfon'that tried d 
fame, computed it to 19 Inches 2 ' Lines. B 
they that defire to fee a very accurate Calculate 
and Comparifon thereof, may find the fame in tl 
Memoirs of the Royal French Acamedy , 1699. p 1 
for 6 Years following,-one of which was made [ 
Mr. Vauban at Lifle ; and t’other by Mr. de la Hi 
at Paxis , in the follovving Manner : 

’ 7 _ — I I. / 

Yea. 
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Lifle • 

Paris. 

Years 

Inches 

Lines 

Inches 

Lines 

1689 

18 

9 

18 

ii 4 

1690 

24 

8 

2 3 

3 4 

1691 

*5 

2 

4 

54 

1691 

25 

4 * 

22 

7 4 

1693 

3° 

34 

22 

8 

1694 

19 

3 

*9 

9 

“I 

| *33 

6\ 

1 121 

9 


And thus the Rain-Water that Falls at Lifle eve- 
y Year, amounts to the Heighth of 20 Inches arid 
; Lines, as that at Paris does to 20 Inches 3 4 
-ines, or at Medium of both, 21 Inches; ' * 

_ ' * * T r * 

•• . * 

5 • > , , 

Sect. XL V. Rain-Water alone fufficient for r 
Y* ... . Rivers: 

F r 0 m hence, tho’ it be plain, that there falls 
nore Rain in one Place than in. another, within 
he fame Space of Time, yet to make a general 
niddle Computation, it may be fafely advanced, 
hat there falls about 20 Inches of Rain yearly up-* 
»n the Earth, and confequently 9 times as much 
s was necelfary to fill the River Seine in one Year. 
>0 that, tho’ we fhould deduct from thence all that 
s Ferviceable to other ijfes, and to the mdiftening 
nd fertilizing the Ground, and all that evaporates 
rom it as foon as it is fallen ; yet the Rain alone* 
vithout the help of other’ Vapours, furnifhes Wat- 
er enough to maintain a far j greater River than 
he Seine j Which, if it happen’d in all Places of 
he Globe, and that many of thefe little Streams 
hduid be colle&ed into one great and common 
Pffedfflj they would together make up rriighty Ri- 
ll h t V6r§; 


r 
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vers. Accordingly, we find by Experience, that 
by reafon of the Quantity of Waters which they 
bring with them, famous Rivers are produced by , 
the Concourfe of feveral others that are leffer 
which the Rain-Waters falling upon, many great 
Parts of the Earth, difcharge therein. 

S e ct. XL VI. There is more Water in the Air that 
what defends in Rain. 

W e may now infer from what has been faid 
that the Vapours which defcend in Rain only 
feem to be more than fufficient to fupply the Ri I 
vers ; but that, befides this, the Air does yet a 
bound with a very great Quantity of Waters, ma;. I 
appear : 

I. Becaufe thofe Waters difclofe themfclves i I 
Mifts, Dews, and No&urnal Moiftures, and oi I 
tentimes do likewife defcend in invifible Vj I 
pours. 

II. Thus we find in the making of the Hygrorm j 

ters or Notiometers , or thofe Machines by which I 
meafure the Moifture of the Air, as we do tb 1 * 
Weight thereof by Barometers , and the Warmt l| 
by Thermometers ; that the Strings of Mufical Ii J 
ftruments, Ropes, Wood, and other Things, d | 
undergo continual Changes by thefe Vapoih 
floating in Air, according as they do more or le 
abound. '. ' ’ 

ILI. The Chymifts are particularly feniible ther 
of, who, wheo they have reduced their lixivi 1 
Salts to pure and true Afcaline, as they ^call thet 
with all their Caution can hardly prevent the; 
from being diifolved by the aforefaid moift VJ 
pours. • 

r M & 

Ar 
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And I have often thought, when I found good 
Salt of Tartar within Doors, and in a Laboratory, 

• turned into a clear Liquor, that there mull; be a 
fir very great quantity of thefe invifible Vapours con- 
51 tinually floating in the Air, fin£e, that in fo fmall 

a Place, in fo ftiort a Time, and in fo little an 
Orifice or Mouth, as that of the Glafs containing 
li the faid Salt, there could be fo much Water ga- 
ther’d together ; for which reafon Mr. de la Hire 
himfelf (fee the Memoirs of the Royal Academy, fir 
fa 170 $.p- 78) feems to fufped, that Stones likewife, 
n| in which there were found any Salts proper to 
:S draw Waters to them, might ferve to colled the 
d like Vapours into Springs or Rills : at lead, the 
is Experiment which he there relates, that even in 
Places where it does not Rain at all, as in a Cellar, 
for inilance, a confiderable quantity of moift Va- 
cs pours may be found. 

I* V. But this appears yet more plainly from what 
:he faid Mr. de la Hire , p. 77. fays farther, that there 
uvere a great many Experiments made, by which it 
d Was proved, that if you feta very large Veffel 
il with Water in the Air, there will much more Wa- 
:er evaporate out of it than can defcend from the 

• Air upon the like Breadth. 

if 

JS e c t. XL VII. Exhalations from Canals and 

Ditches. 

V 

T 0 make a rough Guefs thereof, a certain curi- 
ous Miller, whom I asked. How much he thought 
:he Waterin the Meadow where his Mill was could 
pe diminifhed in one Day by the Heat of the Sun ? 

• Anfwer’d me, that in a very warm Day there was 
I fto fpeak within Bounds) at lead the quantity of 

an Inch in Depth, efpecially, if the hot Weather 
t continued any time, and by that means his Waters 
could not be much encreafed by thof<? that ran 

H h 3 down 

1 

I 
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down from the Lands about him ; for otherwifl 
it did not appear to him, that he loft fo mud 
Water : But thcfe who have ever feen how mud 
Water is exhaled from the Canals or Ditches in i 
very little fpace of Time, efpecially when th< i 
Ground is dryed by a continual Heat, will no 
judge, that we exceed the Truth, in allowing ai 
Inch a Day in very hot Weather. 

For this purpofe, in the beginning of June, 1710 
I filled a flat Earthen Pan with Water, and fet i 
in the open Air in a bright and clear Day, ant 
examining it after four and twenty Hours, I fount 
that there was a full Inch loft in the Depth of it 
by Exhalation. 

' Now, if we fuppofe, that the Evaporation 0 
all the Waters throughout the whole Earth bi 
equally great, and amounts to an Inch a Day, ac 
cording to this Calculation, there would be even 
Year 3A5 Inches in Depth drawn into the Air 
All which, fuppofing it to fall down again in Rain 
would be capable of overflowing the whole Su < 
perficies of the Earth 365 Inches high in on< 
Year. 

Sect. XLVIII. Experiments to Jhew , that Eva 
porations are likewife performed by Cold. 

Le t it not be obje&ed againft us, that then 
cannot be fo much Water exhaled under and nea> 
the Poles, by reafon of the Coldnefs of thofe Part!' 
of the World, becaufe, 

I. In the very fharpeft Frofts, Vapours do con 
tinually afcend from our Canals and Ditche; 
upon breaking the Ice : Nqw in order to en- 
quire whether this, as fome think, might like- 
wife proceed from the Spbterraneous Heat ; upor 
the 14th January, 1705?, which, as every Body! 
jcnows, was a violent an^ uncommon Froft, I took 

an 
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an Earthen Bafon, and pourings Ounces of Wa- 
ter into it, put it into Scales in a Room where 
there was no Fire at all made, and found that 
upon its freezing, it had loft in 17 or 18 Hours, 
above a quarter of an Ounce in Weight ; 
having taken care to prevent the breaking of 
the Veflel upon the Waters freezing, by keep- 
ing a little Hole in the middle of the Ice al- 
ii ways open ; thro* which the Water being conti- 
tfiually prefled from under the Ice, it made a great 
a Convexity and Protuberance above the Superficies 
111 }f the faid Ice ; a fure Sign that Water is both 
i| noved and rarified even by Cold. And fo before, 
ipon the 8th of January, in the fame Year, a quan- 
ol ity of Snow being put into the Scales, fufter’d a 
/ifible Diminution of its Weight j notwithftand- 
i» ngthat it had fallen above three Days before, and 
ain all the time in the Air ; and that which is 
i nore, we find even Ice itfelf will evaporate in the 

3 :oldeft Nights ; as has been likewife obferved by 
vlr. Boyle, in his Book, de Athmofphar. Corp. Con - 
ijl. 

And whilft I am writing this, a Perfon that has 
>een one and twenty times in Greenland, tells me, 
hat when the Weather is Calm, and without 
Vind, the Sea frequently fmoaks and emits a vi- 
ible Steam, which £Vmwjdoesalfoconfirm, p. 361. 
[i vhere, fpeaking of the Seafons in the Frigid Zone, he 
jays, that a heavy, foggy and thick Vapour floated 
Jjj >ver the Water, infomuch that Peoples Sight was 
ntercepted thereby : From all which it follows, 
hat a great quantity of Vapours afcends from 
;c jVatcrin the coldeft Regions of the World. 


H h 4 
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Sect. XLlX. Objections Anfwer'd. 

Now if it fhould be fuppofed and granted, that 
the Waters produced by the Exhalations of thefe 
Vapours, do not near amount to the quantity of 
an Inch a Day, as in our warm Climates ; we 
may fet againil it, that the Heat of the Southern 
Regions, quite as far as the Equator , is much great* j 
er than that of ours. And again, that the Super- I 
ficies of the Earth between us, who lye in about 
the Latitude of 52 Degrees, and the North Pole, 
is much fmaller than that which is between the 
Parallel inhabited by us, and the Equator : Where- 
fore, the Parts of the Earth, where the Air is much 
hotter than with us, are incomparably larger than 
thofe where it is much colder. So that we fhall 
not feem to have made any great Miftake in taking 
the quantity of our own Exhalations, or that oi 
an Inch a Day, for a Medium common to the 
whole Superficies of the Earth. 

But, forafmuch as the Terreftrial Globe is not 
cover’d with Water all round, let us, for greatet 
Certainty, fuppofe farther, that the Seas, Rivers/ 
and Lakes, do take up no more than half the Su- 
perficies thereof: Then the Vapours that are 
daily attracted, to the quantity of one Inch in 
depth, will cover the whole Face of the Earth, 
when they defcend in one Year no more than the 1 
half of 3 <55, that is to fay, only 182 \ Inches 
deep. 


Sect. 
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£ ct . L. A Calculation after the Rate of an Half « 
Inch daily Exhalation. 


1 

No vv if the daily Exhalation of one Inch Ihould 
ppear too large a Computation, let us fuppole it 
0 be half as much. 

This feems to be the more probable, for the fol- 
owing Reafons : Fir ft, Becaufe Dr. Halley (by 
eeping a Thermometer with Salt-Water con- 
inually in that Degree of Warmth in which he 
ad obferv’d the Air to be in a hot Day) found 
pon Trial, and by Weight, that the Superficies 
f that Water was in the Space of two Hours tal- 
:n h of an Inch, that is in 12 Hours !, or in 2$ 
lours 4 of an Inch, fuppofing the Exhalation to 
e always equal. 

And again ; Forafmuch as the above-mention’d 
diller had, at my Requeft, with great Exa&nefis 
bferved, that from Tuefday the 7th of June , 1 71 2, 
othe fame Hour the following Fry day the 10th, 
le Water in the Purmer-Meer, or Lake, had loft 
; f its depth it Inch ; that is to fay, every Day 
alf an Inch, tho’ the Weather was then much 
ooler than the preceding Days ; and he would 
• ave proceeded farther in thefe Obfervations, if 
he Weather had not begun to be rainy and win- 
>y. After which, the Air being again warmer 
nd calmer, he informed me, that in three other 
■Days there were evaporated two compleat Ryn- 
and Inches, which is fo much more than half an 
inch a Day ; and therefore, if we fuppofe the 
, quantity of Exhalations to amount to no more than 
lalf an Inch every Day, and the Superficies of 

( Land and Water to be exaftly equal to one ano- 
:her, the Rain that will fall upon the whole Earth, 
will amount to the half of one 18 it, that is about 

po Inches 
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Inches in Depth ; in cafe all the Exhalations fhoult. jj 
fall down agair^ in. Rain. , . • , ; 

But now Experience teaches us,\ that the quani I 
tity of Rain does not amount to more than abou 
io Inches. .Wherefore there muff be 4? times a 
much Waiter .exhaled as defcends in Rain ; fo 
47 times makes po. So, that if the Rain be fub 
flraded from", thence, there will flill remain 3 
times as many Vapours floating in the Air, ii 
order to come down from the Mountains, am 
to ferve for the Ufes of Plants and other Necefla 
ties, - 

^So that from hence it may appear in Grofs, no 
only, that befides the Rain there is a large Arm; , 
qf Vapours, of three times as great a quantity 
Continually floating in the Air, but alfo a fuper 
abundant Number of Exhalations from the Water 
which alone tiling to the heighth of 20 Inches, a 1 
we have fhewn before, yield nine times as much 
Water as is necefl'ary to fupply the Seine. So tha' 
that the fame being increafed to po Inches, art 
adapted to afford above 40 times as much Wateij 
as the faid River requires. 

Wherefore, altho* the Plants ftand in need of a* 
great Quantity of Water, and indeed of more than, 
one could imagine, as well as more than all the 
Rain can fupply (as may be feen by the Experi- 
ment made by Mr. de la Hire , and recited in the 
Memoirs of the French Academy , 1703, p. 73, and 74 . ) 
nor could the Rain-Water, according to the Ob- 
fervations of that Philofopher, fink deep enough 
into the Earth ; yet the Mountains, by this $urr 
plufs of Vapours, feem adapted to fupply and main- 
tain the Rivers. • j « 

«• 

' s ' . 1 , 1 4 I 
■ i:»j. Sect. 
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Sect. LI. Convictions from the foregoing Obfervations , 
and a Word about the Air-Salt. 

t f # p ' \ 

Now to make an end of this Matter ; let the 
'niferable Caviller, who hitherto would not own 
hat there is a G od that governs the World, fe- 
ioufly refleft upon this aftonifliing Circulation of 

0 vail a quantity of Waters, which afcending from 
he Seas, Rivers and Lakes up into ' the Air, 
re there preferv’d in Ciouds ; and palling a 
econd time thro* the Laid Air, are made to defcend 
gain, partly in the form of Mills, Hail, Snow 
nd otherwife for various Purpofes ; and partly 
oming down from the Mountains, make up thofe 
reat Rivers, which again difcharging their Wa- 
ers into the Sea, and from thence again being 
ailed up. in Vapours, have incelfantly, and for 
he Space offo many Ages, taken the fame Courfe, 
nd thereby fupply’d all living Creatures with 
)rink, fructified the Ground, and render’d in? 
umerable Services to the whole World. And can 
e Hill imagine, that it is without a Defign, fince 
he whole Ocean, by reafon of its Saltnels, is en- 
irely ufelefs for thefe Purpofes, that by the 
Varmth of the Sun (to fay nothing here of other 
Daufes which may likewife concur) the Waters 
f the Laid Ocean being divided into the minuted 
‘articles in their Afcent, leave all their Salts behind 
hem for other Ufes ; which Salts would be preju- 
licial to moll of the Fruits of the Earth, and ren- 
der the Water ufelefs for quenching Thirll, or af- 

ording Drink to Animals ; and farther, that 
he faid Water palling thro* the Air in Rain, Dew 

1 ind other Forms, Ihould impregnate itfelf with 
he Salts of the Air and other Parts thereof, in 
jrder to become more ufeful for the aforemen- 

ion’d Purpofes ? - 

r ' * 


* 
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Now, whether this Salt of the Air be only Nr > 
trous, as fpme pretend, we fhall not here difpute 
but £haL take fome notice of it hereafter : Thisi < 
certain, that Salt-petre is likewife produced b' 1 
the Air r and that the fame does contribute, Ftrj 
to the rendring the Water more fru&ifying, whic 
the Ancient and Modern Gardeners knew we 
enough, and of which we may fee a remarkabl , 
Experiment in the Tranfa&ions of the French Acs 
demy 1 699, p. 74 and 7 6. And, Secondly , tha 
this fame NitrousSalt, how much foever it has < 
the Nature of Salt, is yet a principal Means fore* 
tinguifhing Thirft, as mod Phyficians know ver 
well. Let the Atheift confider all this with him 
felf, and fee whether he can, with a good Cofr 
fcience, pretend to reconcile it with mere Chanc 
or Ignorant Caufes. 

Sect. LII. 'The Wonders 0} the Nile. 

And now we are fpeakingof Salt-petre and c 
Rivers,- can one believe that it is by Chance tha 
the Nile in Egypt , which overflows and render 
the Country fruitful without Rain, carries L 
much Salt-petre with it, that a great quantity there 
of may be made only by evaporating the Water 
of the faid River ; (See de Stair Phyjiologia de Nitre 
infomuch, that this exceeding dry Land become- 
fo fruitful, as to exceed moft of the other Parts 0 
the World. Now if any King or Prince had bee* 
fo fortunate as to have brought this to pafs, an* 
to have found out a Method of watering fuch i 
vaft Extent of Land every Year with fo fru&ifyinj 
a Liquor, and without any Labour of Men, wouk 
not this have been recorded to his Praife, as a Won 
derofWifdom, by the lateft Pofterity ? And nof 
that we fee this happen in the moft glorious Man 
ner, exceeding the Power of the greateft Sovc 

reigns 
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:igns, and with To much Advantage, as. to prc- 
;rve the Lives of thoufands of Men, and to 
snder this Country, which in its own Nature is 
me of the ftioft Barren Parts of the World, ma- 
y times a Magazine and Granary for other Na- 
sons, that have been diftreft by Famine (as we 
rc informed by Hiftory ;) Can any Body fatisfy 
hemfelvesin affirming, -that this was done ■•without 
)eiign, and by mere Chance? Let fuch an Infi- 
1:1 or Sceptick only compute how many Things 
tiuft here concur, to reader a Country foffry as 
igypt, and which i$ never moifteffd with Rain, 

• ruitful and Plentiful to fo high a degree. 1. There 
null be Water, and in fo hot a Country;; that Wa- 
er muff be brought from fome other Parts.. -2. For 
hatreafon this Country muft he lower than almoft 
.11 the reft of Africi i, where the Nile has its Rife, 
n order to be over- flowed by that Riven 3. And 
b other Parts it muft be higher and more raifed, 
0 the end, that during the Inundation People may 
nhabit there ; and fo it is obferved to be about 
he Places where their Towns are built, which at 
he Time of their over-flowing appear dike fo ma- 
ly Iflands. 4. There muff be fo much Water, in 
>rder to run over its Banks, and to dtbwn the 
whole Country. 5, After the Inundation,- fit muft 
ie a while upon the Ground, to the end, that du- 
tng its Stagnation, it .may depofit the Slime or 
Mud which it brings along with it. 6 . The Wa- 
ter, that it may occafion fo great and Uncommon 
Fruitfulnefs, muft be impregnated with a/fuffici- 
:nt Quantity of Salt-petre, but nor with too much 
of it; which does not happen in Platesljwheie'it 
rains enough, or in any Riversithat I' fever’ heard 
of. 7. This Water muft like wife run oflP'a^ain of 
itfelf from the Lands which it ■d 5 er«fl’ow , d, 'and 
leave them dry, in order to -produce their refpe- 
&ivc Fruits. ‘ : ‘ 

a 


Now 
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Now, if we fliould allow that all thefe Quah 
ties are not peculiar to the Nile , forafmuch as w ’ 
read that the Indus, Ganges , Niger , Zaire , . and < ! 
ther Rivers, do fertilize aifo their adjacent Cour. j 
tries by Inundations ; will any one infer from thena ' 
that becaufe there is a God who has exerted h ] 
Wifdom, Power and Goodnefs in more Places tha 
one, therefore he is endow’d with .none of. thol 
Perfections ? : 

i' 1 ' . I . V.| 

• '.Sect. LIII. ConviSlions from the foregoing Ob- 
* jl i fervationsi * 

But : t;o return from this fmall Digrefiion, an 
to (hew with how glorious a.Luftre infinite. Wi 
dom appears in the Ufe of Mountains, and the B< 
nefit it communicates to the World by this Circe 
lation of the Waters, and Production of fuch at 
ceflfary Rivers ; Let a Sceptical Philofopher lay b< 
fore himfelf a Map of all the Countries of >th 
World, and attentively view the numerous Rivet 
therein,/ which are difperfed throughout like f 
many rich Fifli-Ponds ; which, by their fweet Wa 
ters, fumifh all Things living with Drink, and a 
ford an Opportunity to the moft diftant Gountriet 
mutually to communicate their refpeCtive Pfpdt 
Ctions : And let him tell us, whether, if ther 
were no fuch thing to be found upon the Earth 
he would not.be obliged to own, with .us,' 'tha-' 
the World would be in a very miferable Conoid 
on. And altho* the fame Quantity of Water wd^ 
to be met with in fome ftagnating Lakes and Ma» 
flies in the loWeft Countries of all, is it not plain 
that the higher Regions, at leaft where it neve 
once Rains, as Egypt, Peru and the like, would b 
ruin’d with Droughts : Not to mention, that il 
a great Colle&ion of Waters, by reafon of thei 
ftagnating* in pirScefsi of I'ime, ati unavoidable 

©eftrti&ift 
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Definition Woujd hang over thei'o Heads. Again' 
:an it be pretemded; that it is by 'm6rdXhance£ 
hat there are fuch a number of Fountains found 
n all Parts of the World, out of which at bird little 
Rills and Brooks proceed, which -joining- together^ 
ompofe great Rivers by which 'means the very 
iried Countries are- furnifhed with Water, and 
hat with Running .and Living Waters too, which' 
>y its continual Motion/is preferyMfrom Corrup- 
ion ? Now this -.could 1 by no -means happen, if 
here were not Mountains in fomedow/^and everi 
iigh Countries too 1 , -upon whidh the* Vapours ber- 
ng colleted, were : fufhcient to fupply the Mat- 
er for all thefe Rivers: - 4i 

C' ‘ to < I ^ j' 1 j i<j j 1 {* 

i ec t. LIV. The Djfpofoion or Fitnefs of Mountains 
for the aforefaid PurPofes. and CodviEhons front 
thence . ' ' , J ' *'i 

♦ A-yJii ; i.itljO Lti . - V * - /.,* 

Now, can this be afcribed to any other Be- 
ng, than to a Wife, Powerful and Gracious God? 
I. That we find fuch-great Bodies as theMoun- 
ains didributed. throughout the whole Earth. 
t IE That mod of 'em are foiind in the higheft 
Countries, in order to tranfmit thefe Rivers ’from 
hence to the Didance of hundreds of Leagues 
ometimes. , *• ’ 1 ' ' \ r d j 

' III. That the whole Superficies of the Earth is 
adapted thereto, whith grows gradually lower on 
til Sides where it is washed by the Sea, as is plain 
rom the CoUrfe of- the Rivers that-modly di£ 
:harge th'emfelves therein : fince every Body 
{nows, that Water,' by reafonof its Weight, al- 
ways runs to the lowed Places. • 

IV.' Do we not- herein fee a wife Dire< 5 tion? 
.hat there are always fo many Mountains made 
or this Purpofe, namely, to produce fitch mighty 
Rivers as the Rhine, the Danube > the Rhone, the 

BoryftheneSj 
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Boryflhenes, &c. ( See Varenius 1 s Geography, lib . i. 
jd. §• 3 ) and they that defjre to have a larg? 
Account thereof, and to know how the Mountau 
run in Ridges thro’ the Earth, may meet withtl 
fame in the faid Varenius , cap. 10, lib. 1 ; as al 
in Burnett’s Theory of the Earth , cap. 9. who, th 
their Heighth bears very little Proportion to tl 
Bjgnefs of the Globe, is yet of Opinion, that tl 
Space which they take up, may amount to a tew. 
Part of the folid Land thereof : They that wou, 
form a Notion thereof, may confult the Figur 
which this laft Author has made, tho* he uf 
them to ,a contrary Purpofe, notwithftanding th 
he has left out feveral and .very large Mountain 
on account of the fmallnefs of his Draught, fu<* 
as the Apennine , and other Mountains of Italy , (3 

V. Nowit Teems ftill neceflary, that in the Pr* 
montories, or Parts of Lands, running into tf 
Sea, fuchas/ta/y itfelf, and others like wife, Mow 
tains are particularly placed for this Purpofe, th; 
the Vapours arifing from the Sea, Ihould not net* 
tojbe carried far over Land, before they may met 
with Mountains, where they may be turned int. 
Water and run down again. 

VI. The Inlands alfo feemed, above all the rel j 
to want Mountains; forafmuch, as being {hine ( 
upon by the Sun, they were hotter than the Se; 
Waters wherewith they are furrounded, and theric 
fore were not likely to receive much Rain thenc* 
To be convinced hereof, let any one view in 
Map, the aforemention’d Iflands of St. Helena 
St. Thomas , &c. and confider, whether it be pro^ 
bable, that fuch little Plains and Spots of Lan ■ 
in Comparifon of the circumjacent Seas , an 
which, for the aforefaid Reafons, does, fo far ex 
ceed them in Heat, could entertain the leaft ’Hope 
of receiving Water enough from Heaven, if Go; 
had not been pleafed to provide >for them afte^ 

f< 
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fo particular a manner by the help of Moun- 
:ains. 

Now if any Body that reads the following. Paf- 
ages, taken from the Defcribers'of the World, as 
Ird from Burnet , p. 47. There- is no folid Land either 
f the old or new World , or too. old or new Ifland , but 
what has its Mountains. Secondiv, From Vdrenius, 

1 ib . 1. oz/>. to. §. 2. In mo ft of the I (lands, and in 
Promontories , the Mountains are ( ttuated Jo, as to run 
hro the middle of 'em, and divide them into two Parts, 
vhich he confirms by many Examples. I fay, can 
Me that reads this continue to believe that it hap- 
pen’d fo by Chance? Tho’ he is forced * ter ac- 
nowledge, that if 'a Man were in the higheft 
nanner. concerned for the Prefervation of chofe 
Hands, he could not difpofe the Mountains there- 
i after a more ufeful Manner,- to make them ferv'e 
or Watering-Pots to the Country* round-about 
lem, and ior collecting. thofe Vapours, which 
r ould otherwife be fcatter’d by the Winds, exaCt- 
r in thofe Places where they, would be mod. ulO- 
il. Mud not every Body, fee the Power anti 
joodnefs of the great Creator and Governor bf 
11 Things, dune out mod . brightly, who, in bi- 
er to Iweeten the Sea-Waters, which of them- 
:lves are fait and barren, and to didribute them 
iroughout the Earth where-ever they may be ufe- 
ll, has daily forced Bodiqs, fo confiderabie in 
ize and Strength, to contribute thereto ; who has 
eder’d the Seas, the Mountains, the Air,’ the 
Vapours, the Winds and the Sun itfelf, that they 
tight bedow thefe great Benefits on the InJiabi- 
‘ ants or the Earth, hot only to concur in general, 

1 ;ut that each of them ftiould likewife afford th : e 
▼pod proper and mod requifite of all their Facul- 
ties ; fo, that if the Sea had not been fufficient in 
‘ ts utmod Breadth and Depth, if the Mountains 
''ad not been high enough, and placed fo conveni- 
Vo l. II. I i ently ; 
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ently; if the Air had not been elaftical, and there 
fore denfer below than above ,• if the Vapours hat 
not been light enough ; if the Winds had not beei 
ftrong enough to drive them along ; if the Sun ha< 
not been fixed at fo juft a Diftance, as to yieli 
neither too much nor too little Heat, this grea 
Work of the Circulation of the Waters, and wit 
it almoft all Creatures had long fince been at a 
end, and the whole Terreftrial Globe become 
Wildernefs? 

Sect. LVI. Rivers ' require a Place wherein to tfy 
charge their Waters. 

Having thus far traced the Rivers to the 
Origin, if we now contemplate their Number: 
their Largenefs, and their unconceivable Quantit 
of Waters, which for fo many Thoufand Years d ] 
inceflfantly pafs along with them for the Benef 
and Happinefs of all that dwell upon the Eartl I 
^very one muft be convinced of the Neceflity <!►' 
very large and deep Spaces where thefe might I 
Streams may rendezvous and meet with fuch a Rif 
ceptacle, as to hinder them from overflowing til 
dry Ground. 

Is it then by Chance, that there are prepared 1] 
the Earth fuch unfathomable Depths, as may co»f 
tain the whole Ocean, and into which all the Kf 
vers may difcharge their Waters, and witho' } 
which all the Power, and all the Skill that Iv I 
been employed in the Frame of the World, ar I 
of the Plants and Animals upon it, would be s j 
in vain ? 
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Sect. LVII. Salt prefer ves the Sea f rom Corruption : 

Let now an unhappy Atheift Contemplate 
with us this great Collection of the Waters, thefe 
vaftly extended Seas, and fay, whether in cafe 
the fame did confift of nothing but frefh Waters, 
brought into them by the Rivers and Rains, he 
can even fuppofe, that it would have been pof- 
(ible for them, after having been expofed fo ma- 
iy Ages to the Action of the Air. and Sun, to 
lave been preferved from Corruption and Stink- 
ng. Now if that had happen'd, let him confe- 
]uently confider how grievoufly the whole Mafs 
of Air, furrounding the Globe of the Earth, would 
lave been infedted by fuch a linking Lake, and 
:hereby produced innumerable and fatal Difeafes. 
Let him reprefent to himfelf in this Cafe, all - the 
vVaters of the Sea fo corrupted, that hardly any 
T ifh could live in them. Muft then again mere 
Chance, or fomething elfe that does not know 
whether or how it operates, have the Honour of 
yhat we are going to fay, namely, that juft at 
he bottom of this great Receptacle or Pit, there 
grows, or is placed, fuch a quantity of Salt as is 
apable of converting all the frefh Waters that run 
nto it, into a Pickle, and fo to preferve it from 
Corruption, as well as to hinder the Waters in ma- 
iy Places from freezing ; for if a Froft fhould hap- 
>en as eafily in the Sea, as it does in Rivers and 
frefh Waters, it would not only render the Sea ma- 
ny times unpayable, but by flopping Ships in the 
niddle of it, caufe an infinite number of People to 
3 erifh with . Hunger ? - * 

And yet no Man can fhew any Neceflity, why 
there fhould be fuch a vaft quantity of Salt found 
n the Sea rather than in other Places, fince (there 
tire likewife Mines and Pits thereof to be met 

I i 2 with 
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with in many Parts of the Land. Thus we read,, 
that they dig Salt out of the Earth in Poland , in 
Traufyhania , in Tyrol, in Spain , in Lejfer Ajia , ir 
Perjta , and upon the Banks of the Cafpian Sea. 
which laft is carried throughout all RuJJia. There 
is a Mountain of Salt in Cuba , and the Iilatid o 
Ormus in the Per fan Gulph, is faid to confift fo» 
the moil Part of nothing but Salt ; in all Afrkt 
they ufe fuch Mineral Salt ; in Peru there is ar 
unfathomable Mine of it in the Kingdom o 
Mafulipatam in India they dig fo vail a quantity 
thereof, that all the Indians furnifh themfelves froo 
thence. See this more largely in Varmiuss Geogra 
phy , lib. i. cap. 1 1. §. i. 

Can we then, fince Salt may juflly be reckon’ 
among the Minerals and Productions of the Eartl' 
afcribe to Accidental and Ignorant Caufes, th 
great Benefit that hereby befals the whole Eartl 
namely, that the Sea does alfo abound in it 
Wherefore, if one were to fee a quantity of Fief 
put into a Veffel of Pickle, by which it isprefet ( 
ved from Putrefaction, would any one fay, th;! 
the Salt grew there, and that the Flefh was pt 
into it by mere Chance ? 

Sect. L VIII. Bays and Gulphs of the Sea for tl 
Reception of Rivers. 

I f this.be not enough to fhew the Hand of G o 
to unhappy Mortals ; yet an Atheifl mull; at lei 
acknowledge, that a great Part of the Work 
would be render’d uninhabitable by the Inundatic 
of Rivers, if the. Earth were not wafhed rour 
about by the great Sea, and which is very wo> 
derful, if the Sea did not tranfmit great Branche 
Arms, or Bays, from itfelf into the Land, in o 
der (befides other Ufes) to receive likewife the d 
fcharged Waters of the Rivers into its Bofom, i 
3 m 
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mix therewith the Great and Salt Sea, and fo to 
yield new Matter for Vapours, and thereby for 
Rain, and for continuing the Circulation of the 
faid Rivers. From whence it comes, that this 
whole Stru&ure and great Work would have been 
ftill in vain, if the Coafts adjacent to the Sea, and 
to thefe Bays and Gulphs, were not lower than 
the Inland Countries and Regions remote from the 
Sv*a. Now fhall it be faid, that a Matter of fuch 
Importance, and upon which the Prefervation and 
Welfare of whole Nations depend, is brought to 
pafs without a wife Defign ? 

To give an Inftance thereof : In cafe the mighty 
Arm of the Northern Ocean, which is commonly 
called the Eafi-Sea , lying between a great Num- 
ber of Countries, were not, as one may fay, dug 
out and prepared on purpofe to receive like wife 
ill the Rivers that difcharge their Waters into it, 
'and which Varenius terms, exceeding great ones) 
iow difficult would it have been to them to have 
dund their way into the Ocean ,* and how many 
| Provinces would it have render’d uninhabitable 
py their Inundations, if the Streights of the 
pound, and thofe of the Great and Little Belt y 
I vere ftopt, and all the Rivers ceafe falling into 
[he faid Eajl Sea ? 

The fame would happen, if thofe rich and 
loble Coafts of that great Gulph which is com- 
nonly called the Mediterranean , and which Coafts 
re of fo vaft an Extent, were not fo low, that the 
livers by their Weight could run down thither, 
nd from all Parts difcharge their mighty Streams, 
s it were into a Common Drain formed for that 
J urpofe. 

For thefe Reafons it is, that the Pafiage thro’ 
,he Dardanells to Conjlantinople is fo very difficult, 
>n account of a Current occafion’d by the Dif- 
harge of fuch great Rivers as the Danube , the 

I i 3 Nieper 
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N: :i?r or B.T\j%::.ef y the Tatcais, or Djn y and others 
which carry cneir Waters thro" thtfe Speights’*] 
See R.l'lc’s Nlr^gtzticx, p- 84. 

Now al r e»e \\ aters feem to aifeharge ther 
Selves finally into the great Ocean through it 
Streights or G k alter ; and, as at the D.trdaneSsy 
there likewife produce a continual Current o« 
wards. 

But I was very much furpriz’d at what one d 
the Principal Sea-Officers of Htlicmd informed 
of: namely, that having often palled the faj 
Streights, befides the known Currents in the 
dm -ran? an Sea, which run Eaftwards along 
Coaft of Bzrlsn, and We ft ward on the oppofic 
Coaft, it was experimentally known to ad Se 
faring People, that there was a continual Curre 
tforn the Ocean through the faid Screighc, fettinj 
inwards. This they infer , becaufe thole that 
go into the Mediterramax, can always pafs throi 
this Screight by La veering or Tacking, even t 
the Wind be contrary ; and yet, in the fame 
cumftarces, can they pafs from the Me diterra 1 
into the Ocean, but with much Time and 
fkulty. 

And when I enquired of that Gentleman, wt 
became of that vaft quantity of River Waters whit 
are continually eifeharged into the Mediterrar.el 
and which feem to have no other Out-let 
through the aforefaid Streights ,• he was plea! 
to anfwer me, that fome were of opinion, tl 
either the Heat of the Sun exhaled thofe Watc 
from the Sea, or as others. thought, that the 
were in the fo named Gulfh of Kctrfanne, or 
other Places, fome fubterraneous Cavities at tl 
Bottom of the Sea, whereby thefe Waters were J»- 
fcharced ; at leaf! it was experimentally knowtl 
that there is an uncommon Motion of the Sea- \v* 

tetf, 
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tz:s in the kid C'Aph more than in any other 
PUcrs. 

No«r t whether this or any thing elie be the 

Crnuc why the Mediterranean Sea, which on the 

Eal-Jibc, and all ro-nd, coes perpetually receive 

tb: Waters of fuch great Rivers, ana on the Wefc- 

iios thofe of the Ocean, has no: in fo manv Ages 

beta fo tar tiled therewith, as to oversow the 

adjacent Countries : This is certainly true, that 

<&c Divme Providence does herein difpiay itfelf 

ifcct a wonderful manner, whereby God has 

jivrr> a convincing and ocular Demonftration, 

iaar ne will not be bound by any cecedary Laws 

of Nature, but is able to perform ail things ac- 

ir.g to his own good Pieafure, prodccing in 

a little Comer or the World, as is tfcsDiftance 

e Streights of the DardaseSs from thofe of G:~ 

fuch an amazing Work as the making P ace 

x the Difcharge of thofe mighty Rivers, after 

wo fuch different and unaccountable Wavs. Xum- 

^ • 

e delis wouc be the Wonders that might be pro- 
ceed upen this occa.lon from the Natural Hiico- 
»es of rhe Seas and other Waters: we fund, there- 
ve refer our Readers to thofe that have given Re- 
-tk-' S and Defcrintions of the Sea and Land, ail 
i hich if we were to repeat, would be an endlefs 
fork. 


Sect. LIX. The Ufes tftbe Sea. 

Box becaufe we have beea prolix enough upon 
.is Sub ject, let the Arheift go farther with us, 
ndtfjferve, how the Sea does not cciv furround 
Ke wr ole Earth, in order, as has been fald be- 
-rm, ro receive into its Bcfom the Rivers and 
frfe Waters, and preferve them rrom Corruption 
W its Salts, till they become ufeful again, buthke- 
F.fe, how tne faid Seas are the oulv Means by 

I i 4 ' which 
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which Commerce and TrafKck can be carried on 
and each Part of the Globe, that has the Ad' 
vantage of lying near them can. enjoy, by the helj 
of Shipping, all the Advantages and Convenieti 
cesof the mod inland Countries : So that the Grea 
Creator Has vouchfafed not only to take care C' 
thofe that lye near the Sea, but likewife of a 
that live in the very Heart of the Continent 
by the'meahs of Rivers, and by the imbaying c 
breaking of the Ocean many Leagues up withi 
the Continents themfelves ; Indances of which hav ‘ 
been given in the Ead and Mediterranean Seas.' ’ 
Let us produce another Example-: ‘If Hollan> 
which has hitherto been fo fignally bleifed bJ 
God, but which is~ furrounded with' unfruitfi 
Countries and barren Heaths, had been oblige ■ 
to have, fed its Inhabitants with nothing but wh; | 
itfelf produced, perhaps there would not ha\ 
been a iriore miferable and defe&ive Nation i 
all' Europe : Whereas now, by the help of the Sc 
only, every thing that the old or new World ca 
afford, either for Neceflity, Convenience, or O 
"nament, are brought hither in great abundanc 
(Can. then z Dutchman ever look upon the Sea witl 
out thinking at the fame time, how much he 
indebted to him that made it ? 

S F. c t. LX. The Force of the Sea in hearing Burden. 

' and Convittions from thence. J 

Were there no Sea, whatvaft Machines fiioul 
• / e ftand iii need of ? What a Strength of an no 
exprpflible Number of Men and Beads would the 
be wanting to bring home* to us thofe migh 
Burdens which an Indian or an Eaft-Country Fie 
does now fupply ? the more becaufe theMerchan 
mud then have been obliged to pafs thro* tl 
Countries of other People, it may be of Enemic 
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>r of Inch Nations, who, like the Arabians , live 
ipon Plunder ; infomuch, that befides the Num- 
bers of Men, they would likewife be forced, for 
:heir own Defence, to carry with them great 
Trains of Artillery, and all other kinds of Am- 
munition and Provifion : Whereas now thefe hea- 
vy Ships, containing all thefe great Burdens, are 
0 eafily born by the Sea, and driven forwards by 
mail Blafts of Wind, and very long Voyages 
performed with much Conveniency and little 
Time. 

If an Atheift fhould ftill maintain, that all this 
s'fo difpofed without any Wifdom, let him con- 
rmplate a well-equipp’d Man of War, or even an 
Eafl India Ship, and let him be ask’d, what Means 
:ould poflibly have been invented to have put a 
Machine of fo great a weight as fuch a Ship, with 
ill its Lading and Cannon, into fuch a Condition, 
is to caufe it to move with a very fmall Force, 
without the Affiftance of Water, or any other li- 
quid Matter? The only Anfwer, if he were a skil- 
iil Mathematician, that he fhould be able to give, 

I vould be ; That fuch a Ship muft be put into a fuf- 
icient Equilibrium, in which cafe the lpaft addi- 
ional Force would be able to move it; juft as if 
t were hanged by a Chain or Rope to a Crane or 
o one Arm of a Balance, which had an equal 
height fattened on the other Arm ; or after fuch 
)ther manner as a Mechanick could propofe to 
limfelf. But then it isnolefs certain, that among 
ill the known Materials, none could be found fuf- 
Eiciently ftrong to ferve for Inftruments to fuch 
Experiments ; much lefs could they frame any 
Idea of bringing a Ship from the Indies in fuch a 
manner. 

Now in thefe Circumftances, if any Man fhould 
tell him, that he knew a way how to carry fo 
vaft a Burden fome hundreds of Leagues, and to 

keep 
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keep it in a conftant Equilibrium, without ev 
changing its State, fo as to be able to move * 
with a very little Force which way he ple^fed, z 
cording to all the Points of the Compafs $ wou 
he dare to anfwer, that fuch a thing could be p< 
formed without a wife Contrivance ?' 

Sect, LXI. The fame Arguments enforced . 

s 

This would be the Time to {hew the une 
prelfible Footfteps of ati adorable Creator mo 
clearly than at, Noon-Day ; and to fay- fomethw 
of thofe Laws of Hjdrofiatics , which are mo 
wonder’d at by every one than as yet underflow 
in relation to their way of working ; but we Ih* 
do this more largely in its proper place ; and \* 
beg thofe that read it, to apply what we ther 
fay, to the Powers of the Sea, to the end, tin 
they may be more fully convinced, even with b 
flonifhment, of the Wifdom and Power of tb 
Great Creator. 

To fay one word or two of it here ; Can on 
judge, that there is no Knowledge or Contrivanc 
required to raife up one of the greateft Men c 
War by the help of a few Tuns of Water, whic) 
for Weight are by no means comparable to it 
And yet it is plain, that this may be done, if fuel 
a Ship, drawing 20 Foot of Water, flood upoi 
dry Ground, and that there were made aboul 
it a Dock or Sluice of about 21 Foot in Depth, ii 
fuch manner that, there fhould not remain mon 
than the Breadth of half a Foot, or a good dea * 
lefs, between the faid Ship and Dock. For in caf( 
this Interflice betwen the Ship and the Docb 
(which being about half a Foot more or lefs in 
Breadth, would contain very little Water) were 
filled up to the Top with Sea-Water, every body 
knows, that the aforefaid fmall quantity of Water 

being 
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king fo difpofed, would raife up and put into 
lotion, fo prodigious a Weight as that of the 
* 'hole Ship. 

This muft not be aferibed to the Lightnefs of the 
/ood alone, as if the Water had but a fmall 
bare therein : Forafmuch as we hope hereafter 
<perimentally to prove the contrary, when w"e 
>me to treat about the Laws of the Hydrofiatics. 
Can then any rational Creature be fo deplorably 
1' ind, as not to fee in this mighty Violence of fo 
rprizing a Force as is here exerted by the Water, 
id which is yet fo abfolutely neceffary to put any 
ie Ship in a Capacity of failing ; I fay, as not to 
: convinced of the Wifdom of the Creator ? Can 
meer and fiupid Chance ever fubjed fuch a Mat- 
r as Water, ignorant of its own Nature and of 
/ery thing befides, fo accurately and nicely to 
le Laws of Mathematicks ; infomuch, that he- 
re it recedes from them in the leaft point, it ads 
inconceivable Wonders? But more of this here- 
of er. 

Efpecially when a Man fees, at the Arrival of 
fie Fleets, a great number of Ships lying almoft 
hofe to one another before the City of Awfterdant, 
id how fuch a fmall quantity of Water fo eafily 
sars this prodigious Burden, without appearing 
> fuflfer any Violence, and keeping them in an 
: quili brium by an incomparably fmaller Force, 
lakes them capable of Motion on every fide. Fur- 
ler, when he refleds with himfelf, that if the 
Water were by any means drawn from under 
lem, and that all thofe Ships fat dry, what an 
pparatus, what Machines, what a Force of num- 
erlefsMen and Horfes would be wanted to move 
hem only one Foot from their Place. Would it 
ot feem a moft infcrutable thing to him, that an 
norant pa (live Matter, fuch as Water, could fo 
afily bear fuch an amazing Weight on its back, 

and 
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and waft it along by a gentle Current only, 
many hundreds of Leagues ? 

I have dwelt fomewhat the longer upon th 
Subjed, becaufe if ever the terrible Power at.- 
adorable Wifdom of that God who orders ;] 
things in the World, appears in its greateft Lufti 
it muft be confefled to do fo in the prefe 
Cafe ; and it feems to me, that if this aftonifhir 
Force of the Water (by which it holds fuch in 
menfe Weights, in its hand as it were, and offe 
to Men to bring them any way according to the 
Will) if it be but well confider’d by a doubtii 
Philofopher, is alone fufficient to prove irrefragi 
bly the Prefence of a God who is dreadful in h 
Power, and great in his Wifdom and Goodneft 
I fay, all this would appear even to'a Demonftr. 
tipn, if he would but diveft himfelf of thatcarele 
manner in which Cuftom makes them look upc 
all, even the greateft things, without Attention 
and if they could rightly contemplate fo ftupei 
dous a Work. 

Sect. LXII. The Fifes of the Sea. 

C a n a Man now that has any thing of Grat 
aide in him, perfwade himfelf, that he has no C 
bligationsto that Go d, who has furrounded th J 
whole inhabitable Earth with fliefe Waters, an 
holds them every where in a continual Readinef: 
that their mighty Strength may be ferviceable f 
Mankind ? If he can, let him go one ftep farthe 
with us, and contemplate the Depths of the Sea 
which in fo many Places is unfathomable. It wa 
not fufficient for the Great Creator to preferv 
the Ocean in fuch a State, for all the above-men 
tion’d Purpofes ; but that this great Space of Wa 
ters fhould not be without further Ufes, and t( 
the Enpl, that the Hand of its adorable Make 
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light be manifcftea as well by the deepeft Cavi- 
,ieS as by the vaftly extended Superficies thereof, 
le has been gracioufly pleafed to furnifli it with 
ich innumerable Kinds of Fifties, and other Ma- 
ine Creatures, by the multitude of which fo ma- 
y Men are continually fed ; infomuch, that where 
o Bread can be procured, but with great Trouble 
nd Charge, the fame being dried, does likewife 
ippiy the Want thereof. Not to mention here 
he inexpreflible variety of Fifties, by which the 
Vppetite and Palates of fo many Eaters are grati- 
ed ; will an Atheift dare to mention, that the Sea 
kevvife, in this cafe, with all its Fifties, were 
(wde without Defign < Whereas he himfelf, and 
U Land Creatures, could not be able to remain a 
[uarter of an Hour under Water without dying : 
s there then no Knowledge required to form fo 
nany Creatures after fuch a manner as to be able 
ot only to live always in the Water, and as 
>ther Creatures -find their fupport in the Air, they, 
nn the contrary, get their whole Subfiftence in the 
Water, but likewife bring forth their Young there 
[ a fo great abundance ? Further, let us confider, 
iow much the Stru&ure of the Eyes of Fifties dif- 
er from that of the Land-Cteatures, the firft being 
’adapted only to fee in Water, the other in the Air. 
Let him alfo confider the Shape and Form of Fifties, 
vhere he will plainly difcover all thofe Qualities 
hat are requifite to fupport them in Water. And 
ince fome of them can live only in fait and others 
frefh Water, let him obferve with wonder, that 
Care is taken for the firft by the Sea ; and for the 
aft, by Rivers and frefh inland Waters. And if he 
defires to be further informed of the Relation which 

I the Fifties and Water have mutually to one an- 
other ; let him turn to what is faid here below 
concerning the Fifties, and compare it with this 
,Difl'ertation about the Sea. 

I 
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II 


Sect. LX III. Convictions from the foregoing Obji 

nations. 


I f now, after having feen and underflood ; j 
this, any one can pretend flill to remain unco 
vinced of the Wifdom of a Being which has form 
it all, let him only examine himfelf, whether he I 
really difpofedor not to be convinced ; if not,**, 
can do no more than only to pity his moll mil 
rable Condition ; but if, contrary to his o^ 
Will and fincere Endeavours, he perceives that I 
is not fatisfied, there feems no other wholfoni 
Counfel for him, than moll humbly to implore tlf* 
God, by whom he defires to be convinced, th 
he would youchfafe to blefs thofe Studies whi« 
he employs in contemplating his Creatures, ar. 
enable him to prove his Exiflence by his Work 
with the fame Acquiefcence and Conviction whi< 
he finds in himfelf, when by feeing a curio 
Piece of Workmanfhip, fuch as a well contrive : 
Watch, a convenient Houfe, a Ship with all i * 
Tackling, &c. he concludes, that thefe thinj 
were made by a skilful Artificer, for certain wi 
Ends. Which Method, to my Knowledge, Go 
was pleafed to fan&ify to a great but unhapp 
Philofopher, in his laft and Death-bed Sicknel 


Sect. LXIV. The Circulation of the Waters d> 
likewife preferve the Land from overflowing. 

T o add fomething farther, which feems togii- 
fuch as are not entirely hardened, an irrefragab' 
Proof of a God that rules the Sea ; Can any os 
fee, without the utmoft Amazement, that fo grea 
fo extended a Space, in which fo dreadful a quat 
tity of Waters is contained, as the Ocean, doo 
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ot overflow the dry Land, and efpecially where 
: is To low, as that of Holland ; fince there is fuch 
Concurrence of Circumftances that feem to ren- 
er it unavoidable, unlefs a greater Power and 
yifdom had intervened. \ 

To fliew this, let any Man tell us how it is pof- 
•ble, that fuch an innumerable Company of Ri- 
ers, and among them, inch great ones as Pare- 
•hs mentions in his Account of Rivers, §. 27. do 
)ay and Night continually difcharge into the Sea 
ich an unconceivable Quantity of Waters, and 
ill do the fame fo many Ages without ceafing, 
id yet not fill the Sea, nor force it to exceed its 
iounds, 'and overflow the Land. 

^ f f 

This would be unintelligible to evefy one, were 
not that all thefe Waters did conflantly obferve 
le Circulation we have fhewn before ; whereby 
iofe Waters that are brought into the Sea by the 
.ivers, and increafe the fame, are again attrafted 
»y the Heat of the Sun, and do rife up into the 
dr under the Form of Vapours, and there they, 
r at leaff great part of them, are colle&ed upon 
ne Tops of Mountains, or defcend again in Rains, 
nd become little Brooks, which, by their Union, 
lake up the fame Rivers that carried them into 
le Sea. Thus performing their continual Circu- 
'ition from the Land to the Sea, -and from the 
ea thro* the Air into the Land again. 

• e c t. LXV. Convictions from the foregoing Obfer~ 

vations. 

Now let me ask an Atheift, whether befides 
11 that we have already faid about the Sea, he 
imagines that thefe things have come to pafs 
vithout any Direction ; and that all that contri- 
butes to this great Circulation, has acquired fo 
ippofite a Conftitution without' a determined 
3 Purpofe ? 
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Purpofc? Why then is not the Sea quite exhale, 
and dried up ? Why is it not increafed by the E 
vers? Either of which would produce the ecu* 
Dedrudtion and Ruin of the whole Earth. Ac 
whence comes it that the Sun has continued f< 
fo many Ages in fuch an exadl degree of lleat, . 
to leave in the Sea always about the fame quautn 
of Water, without our being able to difcoveral 
remarkable Diminution, or Augmentation thereof 
And after many of the like Quedions, which qil 
might calily put on this Occalion ; can any rc» 
fonable Man believe that a blind and ignonu. 
Canfc, a nicer Chance, (which may every Minv^ 
adt after a different manner^ has had the Dire^al 
of it ? and which has been able to confine fuch \\ 
infinite Hod of fo many Millions of watery Rf< 
tides to fuch lixt and fo nccell'ary Laws, for tl 
good of thofe that inhabit this Globe, without tf 
leafl; Deviation ; and to make thofe Particles alwl^ 
return to the Sea from whence they came ? 


S r. c t. LX VI. 7 'he Dykes dr Banks of Holland. 


I r any one defires to fee a further Proof of tl 
manifeft Government and Dircdtion of the Grc.| 
Creator, let him pafs along the Dykes ql Nom 
Holland, and there rake notice in how many Placi 
the Waters of the Zitidcr-Sca arc higher than tl 
Lands that lie within the faid Dykes. Let hii 
farther contemplate the Smallnefs of thefe Dyke 
in comparifon of the great Extent of Sea, whit" 
lies and prefles upon them ; Let him obferve tl 
amazing Power and Strength of the Sea; by whicl 
tho’ cover’d with Ships, it fo cafily bears the w- 
exprefliblc Burden, and upon the lead flirting ofil 
Waves, can move and lift them up. Would hi 
if he did not know thofe Laws to which the Grc/ 
Ruler has fnbjedted thefe watry Dcfarts, wout 

h 
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ic not confidcr it as a continual and unconceiv- 
able Miracle, that thofe Dykes, fo fmall and (len- 
der in refpeft ro the Waters that prefs upon them, 
iavc not been overturned and carried away long 
'go by the Weight thereof, and the adjacent Land 
urjicd into Sea : At leaft it appears from hence, 
tut there is need of more than humane Afliftance 

0 preftrve fitch a Country from Inundations, 
tor inftance ; Let us fuppofc A B {lab. XV. 

fig. 2s) to be the Breadth or Extent of the afore - 
4 i*l Zuider-Scii , and if you plcafctoo, cover’d with 
raws, which, by their prodigious Weight, do 
ims the Waters forward on all Sides ; Let A C 
M B D, be the Dykes (which we only reprefent 
etc in their height by a Line) which hinder the 
*^Acer from overflowing the Lands I K, that lie 
-eltind them. Now if one draws the Line C B, 
is plain, that all the Waters at A C B, would 
refs againft the Dyke AC,* in cafe the Waters 
iferved the fame Laws in gravitating as fo.id 

* odies do. Now, let any one imagine this who.’e 
ody ABC, to be cover’d with Wood, and the 

Miolc Superficies thereof, A B, with tall and well- 
piip’d Ships inflead of Water, as has been herd 
j.ppofed. Now, if this great and heavy Body 

• >uld Aide downwards fo fmoothly, and without 
My Friflion or Refifcance, along the Oblique 
line B C, as the Water can do, and could prefs 

cer the fame manner upon the Dyke A C, one 
cd not ask, whether the Dyke could fiand 
;uinft it only one Hour. Now, fince Water is 
j’Ct) ueftably heavier than Wood, ’tis plain, that 
\e Jufl-flanding Sea would aft with greater Vio- 
i.ec againft the faid Dyke than the Wood ABC, 
cafe the Water (hould operate according to its 
[eight, after the fame manner as the faid great 
! pdy* The Confcquence of which would be, that 
; Vo JL. II. K k no 

1 
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no Land in the World, which lay lower than the 
Sea, could be defended againft it by any Dykes. 

Now let the moft fubtil Atheift inform us af 
ter what manner he can deduce this Difpofitiono 
the Particles of Water, not only upon the Princi 
pie of a fortuitous Concourfe of the Parts, or fron 
ignorant Laws, but even from his own prefumpti 
ous Wifdom and Philofophy ; as alfo after wha 
manner Water, tho' it preferves its Gravity, fhal 
yet be fo reftrain'd as to its Prelfure, as to fuffe 
itfelf to be contain'd within fuch narrow Limit 
as are our Dykes. 

To account for this Difficulty in fome meafur 
here (ftnee we fhall fpeak more fully of it hereaf 
ter in its proper Place) is it without Wifdom 
that the whole Sea ABCD ( Tab . XV. Fig. 2. 
cover’d with this vaft Weight of fo many grea 
Ships, and of the Breadth of fo many Leagues 
does not prefs ftronger againft the Dyke A C, tha 
the fmall but equally deep Ditch A E would dc. 
which is no broader than a Rod, and a good de< 
lefs ? 

Wherefore, tho’ the Dyke A C, confifted onl 
of thin Glafs, the whole Sea ABCD, would nc 
be able to break it with all its Prelfure, if ther 
were only behind the faid Dyke at G H C A, >• 
little Water, no broader than the length of a Ro 
or Perch, but as deep as the Sea. 

Now, that this is true, they that underftan 
Hydroftatics know very well : We (hall alfo file* 
it more largely hereafter. And the fame is tb 
only Caufe why the whole Sea, cover'd with thoi 1 
fands of Ships, if it be calm and not too dec 
(fince it is by the Depth only, .and not Breadtl 
that its Prelfure is increafed) is often bridled by 
flight Dyke, and prevented from overflowing 1 a 
many Countries, and drowning Men and Beafts 

Se c ’.] 
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Sect. LXVII. Sand flops the Sedj and proceeds 

from it. 

But now, if any one goes farther, and has ever 
contemplated this dreadful Abyfs in its wild Mo- 
ions, when excited by Storms, or its Waves riling 
o incredible Heigths, and threatening to inun- 
date and fwallow the dry Land : Can he then 
hink it is by Chance, that the mad Waves of 
;his terrible Heap of Waters are to this Day con- 
ained within its Bounds? And he that has ever 
erioufly and earneftly reflected upon the whole, 
null he not entirely juftify the Difcourfe of the 
jreat Creator of all Things, when he fharply rc- 
>ukes the carelefs lfraelites for their Blindnefs and 
Dullnefs in the following manner, by the Prophet 
feremiah,c. v. ver. 21, 22. Hear now this, O joolijh 
} eople, and without Under/landing , which have E)es 
■nd fee not , which have Ears and hear net , fear je 

I cof me ? faith the Lord : Will ye not tremble at my 
’ refence , which have placed the Sand for the Bound of 
1 he Sea , by a perpetual Decree that it cannot pafs it ; 
) nd t ho 1 the Waves thereof to fs themf elves, yet can they 
| ot prevail ; tho they roar , yet can they not pafs over 

I. 

L Shew any one that has feeh a fldrmy Sea rolling 
s Waves in its full Courfe, a handful of Sand ; and 
t til him, that fuch fmall, Inch contemptible Bodies, 

1 diich one may blow away with ones Mouth, can 
iftrain the Rage of thofe watry Mountains ; will 
e not look upon it as a Wonder: But tell him 
.» moreover, that the Sea itfelf does, according to 
,11 Probability, produce that Sand, and thereby 

I ecomes itfelf a Bridle to its own fearful Powers, 
ccording to the above-mention’d Experiment of 
vleffieurs Hook and Plot , where it is (hewn, that 
y the Evaporation of Salt-Water (which is con- 
1 Kk 2 tinually 
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tinually performed by the Heat of the Sun upon 
the Sea) a great Quantity of Sand is produced. 
Can he likewife think that a blind and ignorant 
Nature has beftowed this Property upon the Salt- 
Water of the Sea, and thereby only preferved fuch 
flourifhing Kingdoms and fo many Provinces from 
Inundations, with calling up whole Mountains of 
Sand out of the Sea, in Places that otherwife, by 
reafon of their Flatnefs and Lownefs, might dai- 
ly expect to be fwallowed up ? Can he look upon 
the double Sand-banks placed along the Coafts, 
which are like fo many Walls and Bulwarks againft 
the Incurfion of this all-deftroying Sea-Enemy? 
Can he obferve the oblique Afcent of the 
Shoar, in order to break the Force of the Sea, ot 
the Heighth of the Downs that lie behind, with 
out being obliged to own, that a great and ador- 
able Engineer has vouchsafed thereby to forti 
fie this Country againft an. Invader, powerful be 
yond Conception, and which aftaults them conti- 
nually ? The rather, becaufe one cannot imagint 
how it fhould be pofiible that t fuch loofe Heaps o 
Sand are not entirely fcatter’d by the Winds 
when we fee fo often fuch great Quantities there 
of raifed up and carried thro’ the Air. Again 
will any one fay, that it is by mere Chance, tha' 
in thefe dry and barren Sands (which otherwifi 
are hardly capable to produce any Plant) certaii 
Herbs or Weeds do not only grow, but are like 
wife proper to be tranfplanted, by Means o 
which thefe Sand-banks are defended againft th 
fcattering Winds, and the Downs brought am 
continued in their Places where they can be mol 
ferviceable ? 


Sect 
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Sect. LX VIII. The Sea-Weed the Support of Djkes, 

I n ocher Places, where the Sand is not in fo 
greac Plenty as in the Zuider-Sea , which is fup- 
pofed to be formed by an Inundation from the O- 
cean, and which is only bounded by Dykes ; Ex- 
perience fhews, that no better can be found for 
the making thereof, than that Sea-Weed which 
we call Wier. Now can any Body imagine, that 
the Hollanders , in this Cafe, fpeak without Reafon 
or Grounds, when they fetch from thence a Proof 
of a G o d that preferves their Country ? Foraf- 
much as they fee, that this Weed is produced even 
by the Sea, in great abundance, and the Dykes 
thereof are maintained by it. 

Sect. LXIX. The Englifh Channel preferves 
^ Holland. • 

Yet more ; Forafmuch as all this does hardly 
Ifeem fufficient to fecure our Low-Countries from 
1 being buried under the Waters of the great Ocean, 

• can any one imagine, that it is ordered by Chance 

I that the Promontory of France, and that great and 
noble Ifiand of Great Britain make between 5 era a 
j. Streight or Channel, which is broad enough for 
a Fleet of Ships to pafs thro’, and yet narrow 
1 enough to hinder this dreadful Ocean, when it 
1 afeends in its Flux, from difeharging with full 
Strength his watry Mountains upon the Coaft of 
Holland : Since either by wanting, too much Time 
to pafs thro* the Channel, it is carried back by a 
feafonable Ebbing, or, as others think, becaufe 
the North-Sea growing continually wider on this 
Side, the Waters that flow thro* the Channel can- 
not continue at fuch a Height. Accordingly, Ex- 
f K k 3 perien 
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perience teaches us, that for this lad Reafon the 
Tide of Flood runs five or fix Times as high at \ 
Calils as in the North-Sea ; which is obferved by | 
Mr. Hartfoeker , in his Treatife of Natural Philo- 1 
fophy. 

Sect. LXX. The Caufe of Ebbing and Flowing 

omitted. 

We {hall pafs by the famous and great Motion 
of the Sea in its Flux and Reflux, or Ebbing and 
Flowing, as well as others that are not lefs won- 
derful; forafmuch, as the Caufes thereof feem to 
be kept among the infcrutable Secrets of the Cre- 
ator j referring thofe that defire farther Informa- 
tions, to the Opinion of the great Naturalifts, 
fome of which feem to carry along with them a 
great deal of Probability. 

This is certain, that the Waters of the Sea, un- 
der the Moon, or nearly under it, do on both 
fides of the Globe raife an exceeding great and 
convex Mountain, which daily furrounds the Earth. 
Now, that this cannot happen without difturbing 
the Sea, even in its deeped Cavities ancl Abyfles, 
is plain enough. 

Mr. Mariotte has {hewn (in his Book Du Move- 
ment des Eaux, p. 217, &c.) experimentally, that 
in running Waters, unlcfs fome particular Qcca- 
fion intervenes, the Water at or near the upper 
Superficies, runs much fwifter than that in the 
middle, or at the bottom ; for which reafon, in 
great Depths of the Sea, notwithdanding the 
Currents and Motions that may prevail at Top, 
it is credible, that the lowed Waters are quite dill, , 
or move but very little ; fp that the fame having 
ftagnated forfo many Ages, might eafily be cor? 
fHpted. 

Now, 1 
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Now, whether the Great Ruler does not like- 
wife make ufe of thofe Motions and Tolling of 
the Waves, to preferve the Sea-Water from Cor- 
ruption, even to the very Bottom of them, to keep 
the Fifties and other Creatures alive, and the Air 
it felf pure and fweet, which might otherwife be 
, infe&ed thereby, we leave to the Judgment of the 
Learned : At leaft ’tis well enough known, how 
very ufeful the Flowing and Ebbing of the Sea is 
5 to Mariners, particularly, when they fail out or 
into their Havens, where otherwife there might 
J he great Danger. You will fee below, in Contem- 
plation XXV. fomething more relating to this great 
r(| Phenomenon, 
up »• 

Sect. LXXI. Water befloived in fuch great abun~ 

1 dance, and for fo many Ages gratis, to Living Crea- 
tures. 

I 

Before we quite leave this Subject, let us in 
the laft place, befeech all unhappy Philofophers, fe- 
,-ioufly to conlider, that this Water, which brings 
dong with it fo great and fo many Advantages, is 
j O be found in fuch great Plenty, and to be pro- 
tured by thofe that want it, almoft in all Places, 
or nothing. Cannot we fee herein the Goodnefs 
ii >f the Giver 1 And he that knows not how fuf- 
iciently to value the Benefit, let him only repre- 
ent to himfelf the exceeding Trouble and Con- 
:ern that all Men are in when they apprehend a 
Scarcity thereof, as it happens fometimes in be- 
leged Towns, and to the Ship’s Company in a 
ong Voyage. But befides this, does not the 
Wifdom of a Divine Dire&ion appear herein, that 
:his Water is always abounding, and never fails, 
lotwithftanding that we might juftly fear, that 
;onfidering all the Occafions whereby the Water 

& k 4 may 
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may be either leflen'd or corrupted, every Living 
Creature would perifh with Thirft ? 

How many Years, yea Ages, has this Water 
been moved by the Winds? been rolled along hard 
Beds ? dafhed againft Rocks? ufed in extinguifh- 
ingFire? ferved for Drink to fo many Creatures': 
drawn up into the Clouds ? fallen down into Rains, 
and, by reafon of its Weight, driven violently down 
Walls, Houfes, Mountains, Rocks, and other 
hard Bodies ? been congealed into Ice, Hail and 
Snow ? And finally been moved and handled in the ' 
roughefl Manner by different Powers ? And may 
not every one then, with great Probability, fup- 
pofe, that the Water, after having undergone all 
that is abovemention’d, for fo many thoufand 
Years, fhould be worn out and have changed its 
Figure, or, which is the fame thing, its Properties. 
So 'tl^at any Body who knows how much all 
thinfs are worn by a continual Ufe, by which 
they are certainly render'd lefs fit for Motion, could 
hardly be induced to believe, that one and the fame 
Subfiance, after having withflood fo many and fo 
great Shocks, between five and fix Thoufand 
Years, fhould be able to preferve the fame Figure, 
Notwithftanding which, we are taught by daily 
Experience, that the Waters of the Sea, of Rivers, 
and of Rains, have remained always unchanged, 
and preferred theitf Nature and Properties. Can 
we not th£n obferve herein a Government, a Pro- 
vidence; not only furpafling all humane Power, 
but even all Opinions and Arguments ? And is 
not the mighty Hand of a Great Preferver vifible 
enough to all that Will confider this without Pre- 
judice? 

Now if any Body fhould objeft againft this, that 
Water, as well as all other Subftances, does under- 
go an Attrition ; bur, that there is continually as 
much new Water produced by other Caufes, an 

that 
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,iat which is worn away and other wife wafted ; 
et that wo’ntlefl'en the Wonder, nor in the leaft 
nervate this Proof : For if it be aiiowed, will 
here then be no want of a wife and powerful Di- 
eftion to fubftitute continually an equal Quantity 
f Water, to that which is loft by Attrition, and 
rithout which the whole Earth would fall into 
)ilorder ? And can any Body, upon fuch an Hy- 
othefis, pietend that it comes to pafs by Chance 
c ignorant Caufes, that there is juli as much Wa- 
:r produced as was worn away, or confumed, 
y the various Ufes thereof ? Why then is not 
lere more produced than was loft ? And why are 
3t the Rivers, in fo many thoufand Years, in- 
eafed to fuch a degree as to overflow the molt 
art of the dry Land ? Or, on the other Side, why 
not the Water diminilhed ? Why is not there 
ore corrupted or wafted than is produced ? 
nd why are not the Seas, and all the Colle&ions 
Waters, evaporated or dried up in fo many 
ges? Moreover, in cafe the Particles of Water 

f ere any wife Angular or Oval, why are they not 
come quite round, by a perpetual Attrition 
;ainft each other for fo long a time, that being 
e laft Figure affumed by molt Bodies after the 
ttrition of their Angles ? And if thefe Particles 
e globular, why are they not entirely crumbled 
1 Atoms by this inceffant rubbing, and wearing, 
id ftriking againft each other, or,‘a$ fome Philofo- 
lers fancy, turn thereby into the Subftance of 
nil ire ? At leaft, if the Efl'ence of Water confifts in 
:j(M determinate Figure of ,its Parts, how can fuch an 
tPi .ttrition happen without any Change in its Pro- 
erties at the fame time that the Figure thereof is 
( tx hanged ? And why is not Water, for thefe Rea- 
Ini, )ns, rcprefented to us now under a quite different 
II jj appearance from what it was feveral Ages ago ? 
■s’ f we now add to what has been already faid, and 
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if we confider how much Water (according to tl . 
abovementioned Experiment of Mr .Boyle) can ar 
wiil be turned into Earth by a continual Diftill 
tion caufed by the Sun and the fubterraneoi 
Fires ; how much is fixed and incorporated wit 
or converted into thoufands of Plants; how muc 
is ufed in the Composition of the Bodies and Hi 
mours of fuch an infinite Number of Creature: 
might we not with great Reafon judge, that th 
continuing for thoufands of Years, and the gre 
number of things which are made up of Water 
a great meafure, being likewife confider’d, it mu 
have been long fince exceedingly diminifhed, 
it had not quite failed. Neverthelefs, we fee, th 
this Water remains in the Quantity that is nece 
fary for all our Ufes. 

Now let a Philofopher, of what Sed foever 1 . 
be, fhew us, whether this can happen and cont 
nue unvariably (which alone is a Wonder) witl 
Out the Direction of a fuperiour Power and Wi 
dom : For if the Care of a fupreme Diredor ev< * 
appear’d glaringly, it is certainly in this Cafe, : 
which he will not fuffer his Creatures to want wh; f 
is fo neceffary for their Prefervation. And wf| 
does ntyt he argue juftly, who thinks that at ev « 
ry Draught we take for extinguifhing our Thii 
(which, whatever you pleafe to call it, confidsi 
or is derived mofUy from Water) that we a* 
bound to return our Thanks to the Giver of th 
fo wonderful, *f6 agreeable,. and fo ufeful a Ble 
fing, which he deals out with fo much Wifdoi 
for the Prefervation of all that live ; to fay n< 
thing of our own Impotence, as big as we appe; j 
in our own Eyes, who can’t produce one fing! 
drop of this Element. Let then the mod: prefun; 
ptuous Atheift tell us how he, with all his imag 
naryWifdom, can prevent the entire Defolatio 
©f this Globe, and the certain anid unavoidably 

Peat 
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>eath of every thing that breathes : And in cafe 
finds himfelf unable to perform this fmall Mac- 
r, can he ftill imagine that he is only beholden 
> a meer and ftupid Chance, to Caufes ignorant 
' their own EfteCts, and operating without Know- 
dge or Wifdom, not only for the Difcovery, 
it alfo for the bountiful Participation of this 
oft unvaluable Prefent; and that thole, asigno- 
nt as they are, have been able to fuppeditate a 
leans of furnifhing the World with Water ? 

If now the very Atheifts themfelves fhall own 
to be unreafonable to think thus of Matters, 
in truth they muft, if they pretend to maintain 
eir Title to Wifdom, what need have we of 
. ore Arguments to confute them ? 



CONTEMPLATION XIX. 


I 




the Earth, 


S e c t. I. Tranjition to the Earth. 

« O W, if after having contemplated the Air 
1P4 and the Water, we pafs on to the Earth, 
'p cannot help affirming, that whofoever ffiall 
] aintain that all the Qualities and Properties that 
; e to be found therein, are to be only aferibed 
1 mere Chance, or ignorant Laws of Nature, 
(j # aerating without Defign, muft cleave to a won- 
Ijrtful kind of Philofophy, if he does not affirm 
j ( e fame againft the Contradictions of his own 
'onfcience. It 
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It is true, that the Earth, as fuch, and fo lo 
as it remains in its natural State, cannot let 
either for Meat or Drink to Men and Beads ; b 1 
however, that every thing living isfupported ai 
preferved by its Fruits, is plainly taught us 
Experience. 

Sect. II. The Earth produces Grafs, Corn, &c. 

Let an Atheift, to fetch no Proofs from t 
Depth of Nature, call his Eyes, Firft , upon til 
common Herb, that contemptible Grafs win 
fprings fo abundantly out of the Earth, and fe< 
fuch a number of Cattle : And, Secondly, upon I 
various Kinds of Corn, whereby fuch Numb 
of Men are likewife nourilhed ; and then let h> 
confider with himfelf, whether it be by Chat 
that the firft grows of its own accord out of i| 
Earth in fuch an infinite number of places, a I 
ferves for Provifion to the Cattle. And in c I 
there were not fuch a Difpofition in the Ear ( | 
that it produces Grafs in fo vaft a Quantity aim i| 
every where, without the leaft Labour, or wi | 
out any Cultivation, what poflible Means coi-I 
have been invented for the nourifhing and prelj 
ving alive fo many Millions of living Creatuij 
which in themfelves“have not the leaft Fitnefs 1 
tilling and fowing the Earth ? j 

Sect. III. Beafts are Kitchens for the G/afs - j 

♦ 

Furthermore, fincc he cannot deny tv 
ther, thattho* the whole World were full of Gr«‘ 
yet all Mankind might perifli with Hunger, fii 
fad Experience has frequently taught us, in b 
ren Years, that no body can live of Grafs,* v< 
he again fay, that this is likewife accidental, 2 
without a wife Dire&icn, that the Earth is adaps 
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> produce Corn and other things, which ferve 
Mankind for Food? And fince Grafs of it felf 
; not fit for that purpofe, that by being eaten of 
,eafts, it (hould be changed into their own Sub- 
ance, and fo become ufeful not only for Food, 
ut even for Dainties too : Infomuch, that we may 
>ok upon Oxen, Sheep and all other Creatures, that 
e taken by Men for Food, as fo many living and 
alking Kitchens, in which is prepared the other- 
ife unprofitable Grafs, which thereby becomes 
jod, wholfome, and palatable Food. 

Sect. IV. Convi&ions from the foregoing Obfer- 

mtions. 

And whereas the greatefi: Philofopher, with all 
s Wifdom, cannot produce one Angle Grain of 
r heat, or the fmalleft Leaf of Grafs out of the 
arth, nor even inform us with Truth, how they 

t ow and fubfift, and much lefs, what is the Caufe 
,at Grafs ferves for Food to the Cattle, and yet 
|in nourifii no Man before it becomes Milk or 
l.efli by the Changes it undergoes in their Bodies; 
an he then perfift in fuch an Opinion, that it is 
' ithout any Defign, or Knowledge, of a Providen- 
al Being, that there is this analogy found in Beafts 
. id Grafs, in Men and Corn, by which both are 
pported,* and that it is one and the fame Earth 
hich produces them both ? 

If this can be maintained, I don’t fee why one 
ay not fay, with as great an Appearance of Rea- 
* ;>n, that a Lock and the Key that is made and 
; iapted to it, are both of them produced by the 
ime Iron, without Undemanding and without 
1 )efi § n - 

Let thofe that would make ufe of fuch Evafions, 
bnfider only how many other forts of Herbs daily 
I bme out of the Earth ; and fince there are pro- 
7 duced 
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duced Thorns and Thiftles (to fay nothing of Pol 
fonous Herbs) as well as Fodder for BeaftS, anc 
Bread for Men ,* let him Chew us the leaft reafon 
why the firft, namely Grafs, grows almoft eveni 
where without any Trouble even in the moft fa' 
litary Wilderneifes, where it feeds Harts am 
Hinds, and other Grafs-eating Creatures, in grea 
abundance; whereas, on the contrary, to produc 
Corn and humane Food from the Earth, there i 
required fo much Plowing, Harrowing, Sowing 
Weeding, Mowing, and fo much other painh 
Toiling ? 

This has frequently put me in mind of the Ac 
complifhment of that Threat which God prc 
nounced to Man, at the Beginning of the World 
Gen. iij. 17, 18, 19. Unto Adam he /aid, becaufe tho 
haft hearken d unto the Voice of thy Wife , and haft eate 
of the Tree of which I commanded thee y faying y Tho 
Jhalt not eat of it : Curfed is the Ground for thy fake 
in forrow {halt thou eat of it all the days of thy lif 
Thorns alfo and Thiftles J, hall it bring forth to thee : an 
thou {ball eat the Herb of the Field. In the fweat of ti 
Face jhalt thou eat Bread till thou return unto the Grounc 
for out of it waft thou taken ; for dufl thou art y and un 
duft {halt thou return. Now all this is true by fa 
Experience ; by which we are taught how muc 
Pains are required to clear the Ground froi 
Thorns and Thiftles, that it may be fitted for tf 
Support of Mankind. 

Sect. V. Different ProduSlions and Powers fro 
the fame Earth. 

Stronger Demonftrations of a wife an 
gracious God, no Man can juftly require, the 
that which the Earth may teach every one wl 
Contemplates the Properties thereof. Nor 

thei. 
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here any deep Philofophy neceflfary for fuch Con- 
iCtions. 

Bring a Man only into Meadows where the 
3 rafs Iprings out of the Earth for the Cattle ; or 
hto plowed Lands, where the Com grows for 
vlankind ; into Gardens, where one fees fuch noble 
nd refrelhing Fruits ; into Woods, where one 
nds innumerable Trees which furnifh Materials 
>r Building ; into a Kitchen and Phyfick Garden, 
fhere are a number of Plants and Herbs, fome of 
• hich ferve for Food, others for Medicines in the 
)iforders and Diftempers of our Bodies, and for 
cherUfes; into Flower-Gardens, where there' 
ppears an infinite Quantity of the moft charming 
iolours and Smells of various Powers and Effects, 
'hen ask him, Whether he or any Body elfe, ever 
nderftood the Manner in which all this is pro- 
ceed in the 'Earth ; and whether thofe can be 
lought to argue fo improperly, who maintain that 
1 this feems to them one continual Miracle and 
Jemonftration of a terrible, but no lefs bountiful 
rOD, who, from one and ‘the fame Earth, is able 
•1 produce fuch an unconceivable Variety of Plants, 
et them freely maintain, purfuant to late Difco- 
i jries and Experiments, that there are Seeds, 

. ants and Stamina in all Seeds and Buds, which 
re expanded and augmented by additional Juices : 
ut how will he be able to deduce the Diver- 
:y of Powers from the fame Earth, after fuch 
manner as may give entire Satisfaction to the 
earned? 


1 
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Sect. VI. ConviBions from the foregoing Obfer- 

vatiom. 

N o w if there fhould be fliewn to one of the 
unhappy Philofophers, who had never feen ar 
Earth, a piece of black and uncomely Matte 
would he not, upon contemplating all the befor 
mention’d Operations and Effe&s, take it for 01 
of the moft wonderful things in the World ? At 
further, if fome Body that were the only Poffelk 
■ of this Earth, fhould declare, that he had tht 
difpofed it by his Wifdom, and would generouf* 
prefent him with a Small Parcel thereof, would 1 
not reckon this noble Gift among his moll val 
able Rarities, and £hew it to other curious Perfo 
as a very precious thing ? And if it fhould fo ha 
pen, that one of thofe to whom he fhould £he ' 
it, fhould fay, that he did not think the Perf< 
that had prepared it, to be wife or knowing ; an < 
that altho’ he had made fuch a Mixture, it cou 1 
not be aferibed to his Skill or Judgment, but on j 
by mere Chance, or fome other ignorant Cauf< 
would not even this Philofopher declare, th 
great Wrong and Injuflice was done to the Mak 
of fuch a prolifick Matter ; and that from the A 
titude and Property which this Earth has to pr j 
duce fo great a diverfity of Plants, an irrefragab 
Proof may be drawn, that he who invented at ,• 
compounded fuch a Mixture, mull have had n 
only a particular Knowledge thereof, but likewi i 
of all the Herbs and Plants which fuch a Mate 
produced; and confequently muft be wifer thsf 
Thoufands of other Men, who, how learned foev 
they may be, if once the Earth fhould fail, coul 
never inform us whereof it properly confifled, ar 
wherein lay its Power or Faculty to produce a 
Sorts of Plants.’ 

Li 
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Let a deplorable Atheifl himfelf make the fur- 
her Application to what has been faid : And for- 
ifmuch as he will find that this Earth is ddpofed 
n fo great an abundance, and For the fervice oF 
ill Men throughout the whole inhabitable World ; 
ar from being any Want or Defedt thereof, this 
ioble miraculous Matter is trod under foot by Men 
nd Bealls, and ferves for Ways to Travellers: And' 
/hereas we fhould have acknowledged an uncon- 
eivable Wifdom in the Preparation and Difpofi- 
ion thereof, if there had been but a very (mail 
Quantity of it in the World • fha.ll we now doubt 
1 the Wifdom, and Goodnefs of the Great Crea- 
Dr, only becaufe he has been fo bountiful and libe- 
il thereof, and has communicated this wonderful 
rift in fo great an abundance to Mankind. , 

To fay a little more upon the fame Subjedl : 
/hereas every one would Hand amaz'd if he had 
en but one Tulip, one Rofe, or one’Lilly only 
owing out of fuch contemptible Matter as> j^he 
arth appears to be, and could never be tired in 
ailing the Wifdom of Him who had found out 
e wayof producing thofe noble Flowers;' (half 
\e therefore now be more backward in acknow- 
dging the Great Creator in his Perfections, bc- 
f ufe inflead of dffclofing to us one Wonder in one 
ant, we daily difeover a thoufand Wonders in as 
any Plants. , , 

1 have often confider’d with wonder, the Ob- 
• iratenefs and Infenfibility to which the Cuflonri 
< continually enjoying a thing is able to bring 
. en's minds ; that can make an unhappy Atheifl 
.1 lieve, that fuch innumerable Trees, innumerable 
l owers, and innumerable Plants are produced by 
feer Chance, at leafl without Wifdom ; whereas' 

1 mull own, even againfl Inis Will, that the Man' 
Go could but find out the way of making, one 
fily Julyflower or Tulip fpring out of its Onion 
jVoL. II. Ll of 
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or Bulb, and the $tru<fture of it, was endow'* | 
with a wonderful Undemanding, and great Ini j 
fight in the Laws of Nature. 

I leave it now to their own felves, whethe 
fuch a Behaviour can be called reasonable ; am; 
beg them, in order to be in Some meafure affe&e 
herewith, that they would contemplate the Eart ! 
and its Productions, not Slightly and after the ufu; I 
manner, but Angle out any Herb, Flower, c 
Tree; and then taking in their Hands fome ofths 
Earth in which they grew, compare it with th 1 1 
faid Herb, Flower, or Tree; and finally fixii* 
their Thoughts upon one of thofe particular Ol I 
je&s, ask themfelves, how many thoufand fever. I 
kinds of Plants fpring out of the faid Earth ? an I 
I don’t think,, at lead. I don’t hope, that they wi I 
confider it otherwife than as an unconceivab I 
Wonder of Wifdom. And fince neither they, n< I 
any one whom they know, can produce one fing 
Clod of Earth no bigger than a Man’s Fift, will 
all their Skill, and that if this Earth were noth I 
Jlow’d on them with a bountiful Hand for their uf I 
all things living would perifh with Hunger, oug I ' 
not this Favour of the great Benefa&or to ftirthe* 
up to Thankfulnefs ? What then is able to do ii f 
Certainly, ifit had not been a gracious and powe 
ful God that made this World with a wife Defig 
and who ftill preferves it in fo proper a State, wf 
does not this Globe of Earth confift in all i 
Parts, as well as in fome, of barren Sands at 
Rocks ? And v/hy are Men and Beads (as h 
been formerly obferv’d) of juft fuch a Stru&ur 
as to be fed and preferv’d by the Produce of t 
Earth, and hardly by any other thing befides ? 
a Man be to be convinced, one would think it it 
poffible for him to contemplate all thefe thin 
without feeing the Folly and Unreafonablenefs 
Atheifm, * ,1 1 « 

Sec 
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ltd. VII. Earth is never confumed , nor becomes en- 
tirely barren. 

Whereas now this Earth feeds every Crea- 
ure, fuch as Men in all Places ; the Cattle in 
vleadows and Stalls; the Wild Beafts in Woods 
nd Defarts; Birds, Fifties ; all forts of Infeds 
nd creeping Creatures, fuch as Worms, Catter- 
illars, Flyes, &c. ; in a word, every thing that 
as Life ; for altho* fome of them may make ufe 
t others for their Food, yet thofe that ferve for 
bod to others, arc themfelves nourifhed by the 
ruits of the Earth. Moreover, whereas this 
>arth does daily bring forth from its Bowels an 
lfinite number of Herbs, Flowers, Plants, Shrubs* 
nd Xrees, for fuch various Purpofes, and has 
one the fame for fo many thoufand Years ; can 
ny one without Aftonilhment refled, that fince 
> much Earth has been made ufe of to the faid 
urpofes for fo many Ages, yet in fo great a Series 
, f Time it has never failed, nor entirely loft its 
cecundity ? For that otl^erwife the Fruitfulnefs of 
le Earth is leflen’d by the continual Ufe of it, is 

( /•ell known to thofe who have feen the fame come 
d pafs in Land frequently fown, more often than 
ley are willing. 

e c t. VIII. An Experiment to /hew, that Air makes 
the Earth fruitful. 

Ask now thefe Philofophers, fo wife in their 
wn Conceit, how they pretend to avoid thefe 
vlifchiefs, which feem impoflible to be obviated ; 
.nd fo to preferve themfelves and all other Crea- 
| pres from certain Death ? And tho’ fome of thefe 
•iiould acknowledge on any other account, yer; 
an he think that it happens without Wifdom and 

•Li i a de- 
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a determinate Purpofe, that the Earth, which hav- - 
mg loft its Foecundity by too long an ufe, is rained 1 
upon from the Clouds, and by being only turned < 
up feveral times, and expofed to the influence of 
the Air, recovers the faid Foecundity again? What , 
is otherwife laying the Land fallow, than turning 
frequently the Parts of it upfide down, and fo af- 
fording an occafion to the Air to frudtifie the fame! 
Now, whether this happens by the means of a 
Nitrous Salt, which is fo much extolled by all the 
Gardeners on account of its Fertilizing Powers 
and which is produced in the Earth by the Air- 
we (hall not heredifpute : Bat the matter of Fad 
has been experienced by me feveral Years ago 
namely, that the barren Earth of a Garden, tha 
had been long flowed, lying fallow for a Year 
and having been frequently broke into fmall Pieces 
caufed the Seed with which it was flown - the fol 
lowing Year, to grow very thick and ftrong, with 
out ufing Dung or any thing elfe to it, that \v 
might be moft certain of the Tryal. 

Sect. IX. ConviSlions from thence. 

N o w if a Man would but only confider thef 

Methods of fertilizing the Ground, and afterward 

earneftly weigh the following Particulars: FiiJ 

That Air and Rain have the neceflary Faculties ci 

being-fubfervjent.to this Purpofe. ’ Secondly , Tin 

this is frequently performed by both of them, wit! 

out the Concurrence of any human Labour c 

Pains. Thirdly , That hereby the Earth in Wooc 

and Defarts, remains in a Condition, tho J uncu 

tivated, to flupply the wild Beafts feeding therei 

with fufficient Fodder : I flay, after having unde 

flood all this, can he accufle another of Stupidit; 

for humbly acknowledging the Goodnefs of tl 

Great Preferver and Provider of all Creatures' 

t 
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becaufe he will not fuppofe, (without Reafon, as 
he himfelf does) that all this comes to pafs by 
Chance, and that no Wifdom has been here ufed, 
or need to have been, to impart to the Air, to the 
Ram, to the Earth, to the Beads, all therequifite 
and particular (Qualities, by a particular renewed 
Fertility of the one, to afford a conftant Support 
:o the other ? 

uct. X. It fnould feem as if the Earth would beren~ 
derd Loathfome , by Filth and Najlinefs. 

If all this be not fufficient to make a deplorable 
\theift obferve the Finger of Go n ; let him tell 
is himfelf, whether he could have order’d the 
kru&ure of the Earth and of the things that are 
iroduced from it, with greater Wifdom than that 
vhich he now fees, at lead he cannot deny but 
hat, 

( I. All Plants, Men, and Beads, proceed from 
ne Earth : The firft is plain in it felf ; and to prove 
: of the lad, are not all living Creatures formed 
f the Fluids or Juices of thofe that procreate them, 
r at lead expanded and rolled out to their refpe- 
:ive Magnitudes ? Do not thefe Juices proceed 
om their Food ? the Food from Herbs and Plants? 
nd thefe from the Earth ? So that a continual Ex- 
erience teaches us the fame. Even Creatures that 
and in need of Cloaths and Covering, receive . it 
nly from the Earth ; the Wood of Sheep, the Skins \ 
f Beads, Flax, the Leaves and Barks of Trees, do 
11 proceed from the Earth. 

II. T h at nothing is everlading ; and that eve- 
] ,y thing living undergoes a kind of Death, and 
hereby is abandon’d to Stench and Corruption, is 
. 0 lefs certain than the foregoing. So that every 

L 1 3 thin S> 
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thing, when it has ferved the Purpofes for whicl 
ft was made, feems to be nothing more afterward 
but an ufelefs and loathfome Balaft of the World 
and fit to render the moft agreeable Places (wher 
Numbers of Men and Beafts do refide) deferte< 
and uninhabitable by. the Stench of fp many deai 
Bodies and Carkalfes. 

III. That (to fpeak only of living Creatures 
all the Meat with which they are fed, is converte< 
in their Bowels to a loathfome Dung and Excre 
ment, can be denied by no Body. Now if al 
£hat has ever been thus difcharged by fo many liv 
ing Creatures as have been upon the Earth in f< 
many Ages, Ihould fo remain in its difagreeabk 
Fprm and Qualities, without any Change ; mull i 
not be confelfed, that it would have been fufficien 
t© render the whole Earth, and the Air furround 
ing it, exceeding naufeous and loathfome to th 
Inhabitants ? 

IV. Add hereto, that fo many Millions 0 
Men and Beafts, that do only confift of the Produ 
dions of the Earth, have been fo many Ages inth* 
World, that it would not have been poflible, with 
put the intervening Care cf afuperior Wifdom, bui 
that the fruitful Earth would have been very mud 
diminilhed and confumed : So that altho* thii 
Globe had noDeftruftion to apprehend otherwife 
yet every thing that lived upon it would finally 
perifli by the failure of the Earths Fertility, and 
confequently of Food. 


Sect.' 
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S tc t. XI. This Loathfomenefs prevented, and Con - 
visions from thence. 

Ask now an Atheift, whether he could fufK- 
ciently praife the Wifdom of fuch a one as had 
ound out a Method to prevent all thefe naufeous 
md loathforae Inconveniences ? And if he himfejf 
;ouid have done it, or could have taught Mankind 
he way whereby all corrupted Plants, all'the Car- 
talfes of Men and Beafts, in a Word, all other pu- 
rified Bodies could be converted to a moft profi- 
able Matter, and to a moft fruitful Earth, and 
:ven to fuch a one asfhould be capable of reftoring 
1 -ands that were quite worn out and fpcnt, to 
heir former Fertility : I fay, if he himfelf could 
lave found out fuch a Way, would he not think 
hat he had laid a perpetual Obligation upon all 
Vfankind ? 

Now this is what we daily fee come to pafs, 
nd that without any Pains and Trouble on our 

I ’art. 

< e cr. XII. The Circulation oj almofl all things from 
Earth to Earth ; and ConviSlions from thence. ' 

Can it be then thought that fuch ingenioufiy 
ontrived Bodies of Men, of Beafts, and of Plants, 
-roceed all from the Earth, without the Concur- 
ence of a great Dire&or ? and having appeared in 
ach Forms, after a little while are turned to Earth 
gain ; which brings forth more, that are likewife 
o undergo the fame Fate. And can an Atheift be 
0 void of all Reafon, as to conceive, that fuch a 
vonderful Circulation and Revolution of Things, 
during fo many Ages, can come to pafs without a 
vife Dire&ion ? Whereas, if he were required to 
*erform the leaft thing analogous thereto by his 

L 1 4 Wifdom - 9 
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Wifdom, he would be forced to confefs, that hi. 
Underflanding did not extend nearfo far. 

b e c t . XIII. Several Texts of Scripture proving th 
fame, and Convictions from the whole. 

The Wifdom of the Almighty in his Hob 
Word has often plainly occurred to me, in whicj 
this unconceivable Circulation of Things, fron 
Earth to Earth again, is mention’d with gre* 
Energy. We (hall not now fpeak of the firft Pro • 
dudtion of all Things, according to which, Grafs | 
Kerbs and Trees, Gen. i. n, 12. Living Crea | 
tnres, ver. 24, 25. and Gen. ii. 7. Man was formei 
from the Earth : Since this was done in a particu 
lar and unintelligible manner ; but only obferv 
from thence, that an Infidel has not fo much rea 
fon to look upon any thing mention’d in this Cha 
pter as impoffible, forafmuch as we are taught b 
Experience,' even now, that all thefe things com 1 
but of the Earth ; and that what we daily fee wit 
our Eyes, does at moft, only differ in the Mannei 
from what is there related by Mofes. 

Now it is very credible, that an Atheift, b 
whom the Manner how this was brought to pal 
has never been comprehended, would not mak- 
lefs Difficulty in admitting, that all thefe thing 
proceeded from Earth, now at this time, if an 
one aflured him of the Truth of it, than he doe: 
that it was foin the beginning, upon the Words c 
Mofes. From whence certainly appears with hot 
little Ground thefe unhappy Men contradict Divin 
Revelation, only becaufe that they don’t undet 
Hand it. And this their Blindnefs is fo much th 
more to be pitied, forafmuch, as if they only at 
tended to modern Experience, they would nece 
larily be^ of another Opinion, and acknowledge, 
that there daily happens before their Eyes feme 
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hing analogous to that which their Creator af- 
jred them of in the foregoing Text of Gene (is, but 
v hich they would not believe upon his Word. 

To illullrate the foregoing by other vCry plain 
Texts ; Could Solomon fpeak otherwife than he does, 
bout the Production of all things from Earth, and 
heir Return to the fame, in Ecclef. iij. 20 ? Allgoin- 
1 one place ; all are oj Duft , and all return to Duft 
lain. And in Chap. xij. 7. in the following 
/ords ; Then jhall the Duft return to Earth , as it was : 
/here he calls Human Bodies (becaufe they pro- 
eed from Earth, and after Death are turned into it 
gain) even by the name of Duft. 'At the fame 
ime acknowledging, that that which the great 
ehovah had faid to the firfl Man, Gen. iij. 19. Till 
bou return unto the Ground ; for out of it waft thou 
then ; for Duft thou art , and unto Duft jhalt thou re- 
irn , appeared even in his time, to a diligent Ob- 
trver, to remain in the full force of Truth. So 
kewife the the Compofer of the 104th Pfalm, 
ounting this among the Wonders ol the moft 
*Iigh, in ver. 29 where fpeaking of Men, Bealls 
nd Fifties, he fays, Thou hide ft thy Face , they are 
• oubled ; thou take ft away their Breath , they dye , and re- 
>>rn to their Dufi. Thou fendeft forth thy Spirit , they 
We created ; and thou reneweft the Face of the Earth. 
Several other Places might be here quoted from the 
1 olv Scriptuies, in which mention is made of 
fhings being turned to Earth, which we lhall now 
•afsby ; only adding this brief Remark, that the 
;reat Infpirer of this Word does not only point at 
he returning to Earth, but even to Dang alfo. 
If inns it is faid in Jeremiah xvj. 4. and xxv. and 
:x\iij. of (lain' Men ; and on Chap. viij. ver. 2. 
■ven of their Bones too; that they Jhould be for Dung 
mppon the Face of the Earth. And again, in Ifaiah, 
§Chap. li. ver. 12. Who art thou, that thotifhouldeft be 
afraid 
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afraid of a Alan that Jhatt die , and of the Son oj Ala 
which fhall be made as Grafs. 

Sect. XIV. An Experiment about Di filled Eart> 

Now as wonderful as the Matter of Earth h 
been fhewn to be, yet it has been but very High 
ly examined in the preceding Ages; and tho* 
this lafl Age the Science of Nature has been mo 
promoted than in feveral of the former, yet tl 
knowledge of the true Properties' of the fruitf 
Earth does (till remain very obfcure. Now, th 
in fo learned an Age the Enquiry into Natu 
fhould be wholly neglected, is not to be fuppofet 
for which reafon, perhaps, the Difficulty of fayir. 
any thing concerning it upon fure Grounds, ma 
be the Caufe that fo little is written about it. 

To lay fomething of its common Origin : Th< 
the Earth can be produced from Water, has bee 
fhewn before, when we treated of the Latter; an 
it appears from Boyles Experiment, how Watc 
by a continual Diftillation, is turned into a ce; 
tain Earth. But to fay fomething particularly aboti 
Fruitful Earth ; many Plants (as has been mor. 
largely fhewn in the foregoing Contemplation, §. IV. 
grow out of Water, which Plants, being corrupted c 
rotten, yield a fruitful Earth ; in a word, thisis con 
firmed by daily Experience, namely, that all Bead' 
and Plants may be converted into a Fruitful Earthl 

We fhall forbear to deduce any general Hypo 
thefis from hence ; fince we have not yet mad«' 
fufficient Difcoveries upon which to found an) 
certain Opinion ; and we are not afhamed tc 
own, with many others, that we do not full) 
know from whence and how Earth is produced 
And that the Modern Experiments, tho J they fhow 
us many things, are not yet capable of imparting 
to us the right Knowledge of all that ought to be 
comprehended upon this Subject, EJowj 
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Now, fince the Nature itfelf of the Fruitful 
Earth feems to have been but* little enquired into 
as yet, I procured from an accurate Florift, one 
fort of fuch an Earth (for that there are feveral is 
plain from Experience : ) this Earth was compofed 
of Cow and Horfe Dung, mingled with Sand, 
and had been cleared from Stones by lifting : I 
diftilled it in a Glafs Retort, and found that it 
yielded a Liquor, which being mingled with the 
Acid Spirit of Nitre, boiled up, or effervefced, to 
ufe a Chymical Word, the Quantity of this Spirit 
•v as in Proportion to that of the Earth ; there 
ikewife proceeded from it a dark {linking Oil. 

Thus wealfo find, that rotten Plants and Herbs 
'among which this Dung mufl be reckon'd, fince it 
iroceeded from Grafs, which is the Food of Cows 
ind Horfes) yields a Sal Volatile , and the like kind 
>f Oil, as is well known to thofe that deal in 
-hymiftry. 

Now how this Property of the Earth can con- 
ribute to the Production of all Plants, and to 
lie farther Fertility of the Earth, I (hall not en- 
uire here; fince thefe Difcoveries are more pro- 
er to carry us on to others, than to the coll- 
uding any thing that affords the requifite Cer- 
linty. 

e c t. XV. The Earth produces Inftruments fit to be 
apply d for the rendering itfelf more ufeful. 

And that a Sceptical Mind may bemorepow-i 
rfully convinced of the Wifdom and Goodnefs of 
[im that formed the Earth ; Let him confider 
r ith himfelf, how a Man that mufl live by the 
arth, is bom unfit and unable to Cultivate the 
‘.me without any Inftruments. Can he then fee 
0 jbefign of his Creator therein ? That this 
une Earth is not only difpofed to produce 

_ WqoJ s 
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Wood, but likewife Iron, of which Plows a I 
other Tools proper for Tillage are compofi 
Now it was impoffible without Fire to extn 
this Metal from the Matter with which it is m. 
ed in the Mines, as it is well known to the Iv 
neralifts : So that tho’ a Man were Lfficiently p» 
vided with Earth, Wood and unwrought Iron, t 
he would ftill want that which w~s neceflary 
render thofc things ufeful to him. But now aga 
continual Experience has taught all Men, that t 
fame Earth does likewile furnifh the necefiary M 
terials of Fire, for making thofe things that a 
wanted ; and that Wood, Coals, Turf, and t 
like, are of its Produdion ; by which not or 
Iron is feparated and purified from the forei 
Matters that cleave to it, and is converted in 
the Infiruments for Plowing and other Ufes ; bl 
moreover, that the raw Fruits, which are likew.l 
produced by the Earth, are ripen'd and digeft< 
by the Fire, and fo render’d fit for Food. 


Sect. XVI. Of Alchymijls^and an Explanation of tl 
T ?xts in Exod. xxxii.20. and Deut. ix. 2 1 . about GoL 


Now, fince we have here made mention of Iro 
fo far as it relates to cultivating the Earth ; the 
would have been a large Field to treat more nr 
nutely concerning the fame, ajrd other Metals ai 
Minerals, fuch as Lead, Tin, Copper, Silvt 
Gold, and Precious Stones, which are all tl 
Fruits and Produdions of the Earth : But T fh; 
only make thefe two Remarks en pajfant aboi 
Gold. Firfl, How many Alchymifts (to be pith 
for their Folly, if not defpifed for their miftakt 
Avarice) were found in the laft Century, who le 
nothing unattempted to make Gold from oth 
and cheaper Matter. Innumerable Things wei 
tried by innumerable Methods, to compafs th 
, End- 





The Religious Philofofher. 571 

nd; not only by great and eminent Perfons, but 
f thofe of a middling and (mailer Undemanding ; 
it all in vain hitherto: And the only Fruit that 
to be reaped thereby, has been, that from hence 
ifrong Proof may be fetched to convince thofe 
mceited Philofophers, who imagine they under- 
bid every thing, of the defect of their Judgments ; 
id that fomething has place in Nature, concern- 
g the Production of things,- which far furpaiVes 
,eir Wifdom. Secondly , What I find my felf 
iliged to infert here, is an Anfwerto the Objefti- 
.s which many Unbelievers have brought againft 
e Authority of the Books of Mofes. We read in 
xodus xxxii. 20. that Mofes took the Calf which they 
he Ifraelites) bad made , and burnt it in the Fire, 
d ground it to Towder. The fame Story is ex- 
efled in Deut. xi. 2L. in thefe Words ; I took your 
n, the Calf which you badmade, and burnt it with Fire, 
id (lamped it, and ground it 'very f mall , even until it 
is as fmall as Dufl. And here our Adverfarics 
: ink they have difcoverM a great Argument 
; ainft the Divinity of this Hoiy Word ; foraf- 
uch as all the Experiments that have been made 
>on Gold, even by keeping it whole Months in 
r ftrong Fires, have always hitherto taught us, 
at it can only be Melted, and not Burnt in fuch 
anner as to be beaten to Dud : Wherefore, ac^- 
>rding to them, this burning and afterwards 
hiding to Duft, feems to be entirely contrary to 
e Nature of Gold. Now not to return for Ati- 
j /er what has been already faid by many very 
arned Expofitors, in order to remove this D.’ffi- 
I iky, and whom they, who are curious, may con- 
l It ; I (hall only add, 

' Fir ft, That altho’ Gold in itfelf, and alone, is 
\ icombuftible, and feems uncapable of being re- 
* iced by our Fire to fuch a Condition as ro be 
ampt to Duft; yet it may be done by the Addi- 
ft * tion 
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tion of fome othe Matter, as Chymifls know v< 
ry well ; and fo do they particularly, that make cc 
lour’d Glafs and Counterfeit Jewels, which, b 
mixing Gold with them, acquire the colour < 
Rubies, and which, together with the faid mixe 
Gold, can be beaten to Powder. Now it is nc 
faid in that Text, that Mofes ufed no addition, 
Matter to bring the Gold to fuch a State ; fo th;< 
for this reafon their Argument will not pafs. , 

Secondly , This Argument is not conclufive ,• A 
body knows how Gold can be burnt , therefore Gold cai 
not be burnt ; For if this be good Logick, they mu 
proceed’and fay farther; No body knows how Gold cc\ 
be produced, therefore Gold cannot be produced ,• whic 
Experience teaches us to be falfe. 

But, Thirdly , to convince thefe miferable Seeke 
of Objections beyond a Reply, that it is by n 
means inconfiftent with the Nature of Gold i 
be thus burnt by Fire, as alfo that it can be beatt 
to Duft without any Mixture or Addition, vs 
need only referthem totheExperimentsperforme 
by great Burning-Glaffes, fome few Years ago. 

jv i - ' «.% 

Sect. XVII. Gold may be, burnt and reducedio Du j 

Thus, in the Hiflory of the Royal French Academ} 
1 699. p. 1 13. we find this Obfervation mention 5 
among thofe of Mr. Tfchirnhaus, the In venter of th 
faid Burning-Glaffes; That all Metals being place 
in the Focus of the Burning-Glafs, will run int^ 
Glafs ; and that Gold in its Vitrification, aflume 
a fine Purple Colour. 

But very nice and accurate are the Obfervatiot 
which Mr. Hombergh made upon Gold in the pui 
Fire of the Sun, in the Year 1701. p. i8<5. aii 
1707. p. 50. as it is largely related in the Memoin 
of the faid Academy ; where, after having acknovs 
ledged that Gold is not diminiflied in tiur cori^ 
2 fiio 
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ion Fires, it is fliewn,that by fuch a Colle&ion of 
I ie Rays of the Sun in a Focus, or very near it, 
Gold is evaporated and turned partly into Fumes, 
nd partly into Glafs ; which, as the Author him- 
[ ;lf exprefles it, p. 189, 190. is a real Converjion of 
bis heavy Metal into a lighter Glafs. At the end of 
ae Memoir we find thefe Expreflions ; and thus 
ie fee by thefe Obfer vat ions, that the Idea we had for- 
ltd to our f elves in Chymiflry , of the Fixity or Faftnefs 
f Gold, cannot obtain any longer. 

Now I ask thofe who have hitherto made this 
Text of Scripture a Foundation of their Infidelity, 
/hether they muft not confefs, that their Argu- 
lents are quite defeated, after the making of this 
Experiment ; and that Gold is really burnt when 
is partly evaporated, and partly changed into 
}lafs : At lead, it is a Chymical Truth, that 
Evaporation and Vitrification is the only thing 
hat can be unfterilood by Burning, if we take that 
;ord in its utmoft Force. Befides, that hereby 
3 old, which does not otherwife eafily appear 
apable of being made fmall by any Beating or 
}rinding (tho’ in the laft Age a famous Chymift 
► as (hewn us, that it.may be done by a Mill made 
•n purpofe) is brought into fuch a Condition, that 
»fter its Vitrification it may be ground to Duft. 

that we here fee all the Circumftances required 
>y the Text, come to pafs in the Bufinefs of Gold. 

I do not fay that that Man of God, Mofes, did 
n this Cafe make ufe of fuch a Burning- Glafs, 
ince the firft mention of thofe Inllrumentsis made 
>y Ari/lophanes (fee the Hiflory of the Royal Academy 
f Sciences ,170% f) but they were very imperfe<5t,and 
‘ike round Balls. It would have been fufficient, if 
ie had the Knowledge of any fuch Fires as were 
0 Pure and Strong as thefe Rays of the Sun thus 
:olle£ted. But that which is properly before us 
iere, is, thatfrom this Experiment it is plainly and 

unde- 
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undeniably (hewn; that what has been faid abo 
the Burning of Gold, is poflible : And as has be>! 
fiiewn above, Mofes might have made ufe of f 
fame or other kind of Mixtures* which the fa. 
Text docs not exclude. 

Sect. XVIII. About Precious Stones. 

From Metals it feems as if we ought to pa 
to the Confideration of Precious Stones; which 
they be not beholden to the Earth for their Origi * 
at lead almod all of "’em are found in and abo 
the fame. Thofe who acknowledge the Grea 
nefs of an All-creating God, may in this la 
Indance remark how gracious and bountiful 1 
has been to Mankind, by taking care even for O 
naments likewife, and by producing Out Of tl 
Earth, Creatures of fo noble a Liidre for th 
Purpofe; by rendring them fo far wonderfc 
that fome', and the Chief of ’em, do exceil inFirn 
nefs and Incorruptibility, every thing that is yt 
known, whild in the mean time their particuk 
Stru&ure has remained a Secret to us for fo mat 
Ages. I 

One of the Properties of Diamonds, till the 
unknown, has been difcover’d by Mr. Boyle , an 
fince taken notice of in the French Academy , 170' 
p. 1. namely, thatapolifh’d Diamond being rubb’ 
againd a Glafs, will, in a dark Place, produce 
Light as clear as that of a Burning Coal wlie^ 
drongly blown. 

Sect. XIX. Atheiftical Objections anfwerd. 

I Find my felf oblig’d to fay fomething c 
the other Stones, tho’ lefs valuable ; not that 
am able to demondrate the wonderful Ends of th- 
Creator in them, but only to obviate an Argumen, 

whicl 
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which the Atheifts raife againft the Ufc of fo ma- 
ny Rocks and other kinds of Stones, which feem to 
them entirely unneccffary. 

They think they have here met wth fome- 
thing which does as it were favour their unhappy 
Notions y to wit, that if there be a God who has 
made all things with Wifdom and Goodnefs, to 
what purpofe then has he made fo many ufelefs • 
Flints, fo many Rocks and Stones that feem to 
be good for nothing ? 

But will thefe miferable Philofopher s, fomc of 
whom are otherwife Men of good Senfc, pretend 
to offer fuch an Argument, that bccaufe the Ufe 
*of thofe Stones is hitherto unknown to them, 
.herefore they have none, nor yield any Service to 
he Creation ? 

To be convinc’d of the Vanity of fuch an Argu- 
nent, let them only go into the Shop of any Ar- 
ificer, and view the numerous Tools he ufes in 
i iis Trade, moft of which feem to be ufelefs, be- 
aufe they don’t underftand the Defign and End of 
he Workman ; but when they behold- the Works 
-roduced thereby, they cannot forbear wonder- 
lg at the Skill by which thefaid Tools are adapt- 
d to the Service they perforin. Now if they 
‘bferve fome things upon this great Theatre of 
'lie Earth, the Ufe of which is unknown to them, 
an they indolently go on in denying the Wifdom 
' f him who made them, and (till maintain that 
lere is no Service in them ? Efpecially, fince fol- 
ding Difcoveries have frequently ftiown, that 
lings which were thought to be of no kind of 
fe, have eminently contributed to render Man- 
ind very happy. It was but a little while ago, 
lat fuch a Philofopher advanced, that Hills and 
fountains were not only ufelefs, but prejudicial to 
lr Globe ; whereas, if he had receiv’d the Ob- 
rvations and jufter Conclufions of wifer Men, he 
‘ V o l. II. * Mm muff 
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mud have been convinc’d, that in many places th 
Earth would not have been habitable at all but b 
the help of Mountains, becaufe without them thj 
Country would have been burnt up with Heat, an 
all the living Creatures fuffocated with third:. An 
let fuch a Man tell us, whether there be not mor 
Wifdom fhown in making a hard Stony Bed for 
rapid River, and Rocks to bafftle the Rage of th 
Sea, and to fupply Iflands for the advantage < 
Navigators, than in the mod: fruitful Gardens c 
Meadows ? 

Sect. XX. Concerning the Loadjlone. 

H e who had never feen a Loaddone befon ! 
would according to the Philofophy of Ignorance (fc 
thus we ought to dile the Philofophy of tho! 
Men, who, becaufe they cannot difcover the U: 
of any thing, do therefore prefently conclude th; 
it is ufelefs) think that this Stone is one of th 
mod ufelefs things that God has created ; to fa 
nothing of the contemptible Appearance of it. 

But in cafe he were afterwards informed, thti 
this Stone had not only the Property of attra£lin | 
Iron itfelf, and of rendring that Iron capable t 
draw other Iron to it ; (and this it does in fuch 1 
manner, as even in the prefent Age, after fo m;j 
ny Obfervations, with which whole Books aij 
filled, is confeded to be dill unknown by all tn 
and enbyaifed Philofophers: ) Could he then fo 
bear to look upon this defpicable Stone, as wot - 
derful ? 

But in cafe onefhould difclofe to him afterwart 
thofe Properties thereof, by which it makes 
Needle point to the Northern Parts of the Work 
and by that Means chalks out a Path in the mid 
of the Sea for Ships, infomuch, that without 
none durd venture to launch out into the gre ; 1 
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}cean, and alt Communication between thofe 
‘arts of the World, that are fo remote from 
•ne another , would be entirely interrupted ; 
t/ould he not then, when he faw the Merchan-^ 
ize and Produft of other Countries, which are 
ttainable by the help of this Stone, pronounce it 
3 be one of the moft ufeful things in the World, 
nd own himfelf, with the utmoft Gratitude, obli- 
ed to receive it as a moft valuable Prefent from a 
enerous Benefa&or? 


Sect. XXI. When the Virtue of the Loadjloxe was 

dfcovef d. 

But laftly, when he adds to all this, that the 
jwer of attra&ing Iron was long ago known to 
^ e Ancients, whereas that of finding out the 
orth, and of ferving for a Compafs to Mariners 
as concealed from them ; and that upon this 
cafion not only Chriftians in general, but among 
;m,likewife great Mathematicians have obferv’d 
;t which is noted by Defchdles , in the Preface of 
Mathematical World,' namely, that about; 
Years ago, it pleafed the great Go T> to reveal 
' ufe of the Loadflone> when he had decreed, according 
bis Divine Providence with- refpeSl to Mankind , to 
eal his Service and his Son to thofe Nations that 
e feparated from us by the whole fpace of the Ocean. 
V 11 he judge that the Sentiments of thofe Perfons 
» fo groundlefs, who acknowledge in this Stone 
1 the Ufe thereof, the Wifdom of Go d, and 
wonderful Dire&ion and Rule over all things, 
time of the Difcovery of the Properties 

So reof ’ 

d [ 
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Sect. XXII. The Roundnefs of the Earth. 

I f we now pafs on from the Matter of th 
Earth to the Stru&ure of the Globe itfelf, as i 
conlifts of inhabitable Land and Water, could an 
Body that furveys with his Eyes the appearin 
Plane and Flatnefs thereof, have ever admitted ; 
into his Thoughts, that the fame tsRound? An 
not much rather, by what he might conclude froi 
the Motion of heavy Bodies downwards, affirn 
with many of the moll Learned of the Ancient 
that it is impoflible to afcribe a Globular Figu 
thereto? Forafmuch as thofe things that are und>' 
us, if they exerted their Gravity after the fan 
manner, and according to the fame way, wou, 
feern to have no Support, but mull fall into t 
Air, which is below them. Whereas, neverthelej 
modern Experience teaches us, that the great j 
Wifdom cou’d have contriv’d no Figure than til 
of a Spherical or exa&ly Round, in order to mai 
of fo fmall a place, fo great and noble a Thea; 
of numberlefs Wonders. And can any one tl 
fatisfie himfelt with the bare Aflertion, that ti 
Globe of the Earth has acquired fuch a Figure 
Chance, or at leaft without any Underftanding?* 
What various Opinions have there been a 
cerning its Shape in former Ages? With refpeft 
Aftronomical Obfervations, by the Round nefsj 
its Shadow upon the eclipfed Moon, and by 
Remarks, that upon the Sea, the Mails of 
Ship are feen before the Ships themfelves ; : 
that the Ships may be feen by Handing upon 1 
Eminency, beyond the interpofing Convexity] 
the Earth, which could not otherwife be f<f 
This render’d the- Globular Figure of the Ed 
very probable, till the fame was afterwards farin’ 

proU 
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proved and confirmed experimentally, by feveral 
Voyages round the whole Earth. 

if People in thofe dark Times had not fo much 
relied upon their Underftanding and Argumenta- 
tions as many dp at prefent, and if they would 
have given Credit to what the Great Creator of 
the Earth has faid himfelf concerning it, they 
would have long fince been Satisfied of the true 
Form of the Earth : See Jfaiah xl. 72. It is hethap 
fitteth upon the Circle of the Earth, Can any thing 
more plainly exprefs the Globular Figure of the 
Earth ? 

Sect. XXIII. The Earth is a flattifh Bowl. 

Since we are now fpeaking of the Figure of 
the Earth, I cannot well pafs by that Text of 
Jeremiah vi. 22. Thus faith the Lord , behold y a Peo - 
fie cometh from the North Country , and a great Nation 
hall be raifed out of the fide of the Earth: Which 
words do like wife occur in the faid Prophet, 
1h. xxxi. 8. and Ch. 1. 41. according to which the 
North is ftiled the Sides of the Earth. 

Nov/ by the Sides of any thing, for Inftance of 
t Plank, of a Beam, of a Ship, of a Man, or 
leaft, i '7c. we are v/ont to underhand thofe Parts 
*f the Circumference thereof, between which the 
todies themfelves arc Smalleft or Thinnell, or 
'•therwife between which the fhorteft Diameter 
hereof lyes. 

Wherefore, if we fuppofe that the Earth is 
ot perfeftly globular, but that the Axis of 
t, or a Line drawn from the Northern to the. 
outhern Pole, is (horter than a Diameter at the 
iquator ; and that all the Diameters of the Earth 
're longer as you approach the Equator, and 
borter as you go towards the Poles, the North 

Mm? and' 
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and South Parts may be deemed both the Sides « 
the Earth. _ 

Now ? tis well enough known to thofethat hav 
look'd into the lateft Obfervations of the accurat 
Moderns, that tho' they are wont to term th 
Earth a Spherical Body, without having any ref 
gard to the Inequalities that may be occafion 5 - 
therein by Mountains and Vales, yet it is not. pei 
fe&ly globular, .but has a greater Protuberancy ur 
der the Equator, . and grows continually lower c 
Batter towards the Poles. 

Upon the Obfervation, that the Pendulum of 
Clock at Caienne, near the Equator, rauft be ii c 
a Line,’ or of r * r of an Inch fhorter, toftrikeexad 
ly a Second, than it was neceflary to be at Pari. 
Mr.- Huygens', in his Treatife of Gravity , aflerts, tha 
the Earth is flatter at the Poles. • 
v In Sir Ifaac Newton $ Princip. Philof. Prop. XIX 
Lib. 3. we fee the fame; as like wife in Dr. Gn 
gor.f i' A/iron. p. 3 6 , and 268. and in Mr. Whiflori 
Pralefl.' 1 Phif Mat hem. Prop. XCIII. Corol, 2. w 
findthefe Words, befides what is faid in othe 
Places thereof; Since it is known by Obfervations am 
Experiments, that our Globe is aBualiy higher at th 
Equator than at the Poles. In the Hiflory of thi 
French Academy, 1700.jp. 144. and in the Me' 
moirs,' p. 227. we find Obfervations taken a 
Lisbon and Paraiba in America, which feem expreflj 
to confirm the fhortening of the Pendulum in th( 
Approach to the Equator, and confequently tc 
prove the greater Flatnefs of the Earth at the 
Poles, tho ? the exaft Greatnefs is fcarce to be de- 
termined by thefe Obfervations. 

Blit that we may not he liable to the Difficul- 
ties and Obje&ions that (hall be made againft the, 
Hypothefes ufed by fome for the Proof thereof, 
it is very remarkable, what is faid upon the fame 
Subject, in the Hiflqry of the faid Academy foi 
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the Year 1701. p. 120. and in the Memoirs, p.2 3 7. 
&c. where Mr. Caffini , carrying on the Meridian of 
France to the Pyrenaan Mountains, by order of 
the King, has nicely meafured the length of each 
Degree of the fame, and found in 7 f Degrees be- 
tween the Parallels of Amiens and Co/jure, which he 
has compared with each other, that the Quantity 
of each continually increafed as they drew nearer 
to the Equino&ial, and confequently decreased as 
they approached to the Poles. So that, without 
contefling too ftri&ly the exad and Geometrical 
Figure of the Earth, and without admitting any 
Hypothefis fora Foundation, in cafe what Mr .Caf- 
jini has really found in each of thefe Degrees., ob- 
tains in all of 'em from the Equator to the Poles, 
certainly the Equator or Equino&ial itfelf is great- 
er than any- Meridian or Circle parting thro* both 
the Poles ; And the Earth is really a Globe, 
but a little flattifh at the Poles. The fame may 
be obferved by the help of Telefcopes in the Pla- 
net of* Jupiter itfelf, and was fo done by Mef- 
tieurs Caffini and Flamftead; See Wbiffcn’s Prop. 93. 
and others. 5 . . • f 

Now,' whether this be the Experiment of which 
Mr. Whiff on makes mention in the place above- 
quoted, I know not, becaufe I do not find them 
added to it. This is certain, that this Author, in 
his PraleEi. Aflron. II. Prop. II. p. 8. of the Earth, 
fays, that it is nearly or almoff Spherical ; yet with 
fo little Difference, that he reckons them among 
thofe Trifles that are not worthy to be taken no- 
tice of in Aflronomy , becaufe the Difference 
which the fmall Flatnefs thereof may occafion, is 
in a manner infenfible. 

4 » 
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S h c t. XXXV. The Gravity of all Earthly Bodies. | 

I H a v e oftentimes confider’d with great A' 
flonifhment, that wonderful Motion which tht 
Philofophers call Gravity or Heavinefs, and bj 
which every thing that we know upon the Eartk* 
is attra&ed or . driven down and towards thi; 
Glpbe. 

X fhall not here relate nor difpute the varioii: 
Arguments of Philofophers about the fame ; whe 
ther it is to be confider’d as accidental only, and,, 
whether it be occaiion’d by the Highnefs of othei.i 
Bodies which force the heavier downwards. Thi: 
is however true, that all Corporeal Things that 
are known to Mankind upon this Globe, havt 
their Gravity or Weight, not excepting the Ai;( 
and ' the Fire, nor even that fine and pure Fire, 
itfelf which has firl): palled thro’ Glafs : All which 
according to the'Difcoveries of thefe Times, hav< 
been vifibly proved by a nice Balance, to hav< 
their Weight. Qee Boyle de penetrabilitate vitri c j 
ponder abilibus partibus flamma. Yea, that the pun 
Light itfelf, being collected by a Burning-Glafs 
may be united to other Bodies, and render their 
more heavy, will be fhewn hereafter in Contemn 
plation XXIV. by the Experiments of Monfieui 
Homier gh. 

Now how llrongly this Gravity operates, does 
even appear from the Prefiure of Bodies, which do 
otherwife feem to be without Motion. Fro®i 
hence it is we fee great Ships fink, and often- 
times very ftrong Floors of Houfes fall in by bein£ 
over-laden. 

Now I ask any reafonable Perfon, whether he 
can believe, that fhipid and infenfible Things 
which cannot produce the lead Morion in Them-< 
felves, are capable of obferving fuch exadt Laws. 

3 without' 
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without the Dire&ion not only of a Powerful, but 
ikewife of a Wife Being? For in cafe C be the 
Centre of the Earth (Tab. XV. Fig. 3.) and the 
Circle drawn from thence be a great Circle upon 
ts Superficies, and the Lines F G, H I, K L, M N, 
hat touch the faid Circle^ reprefent the Horizons 
»f each Place ; every one knows, that if a Stone* 
>r other heavy Body, were let fall at A, it would 
nove according to the Line A C; if at B, accord- 
ng to B C ; at D, according to DCj and at E, 
ccqrding to E C : and that this is a true Pofition, 
s well known to thofe Pilots that have failed part- 
y or wholly round the Eatth, who mull all bear 
.Vitnefs, that fuch is the Method of their Fathoni- 
ng in the different Places in which they happen’d 
1 0 be. , 

Now let the Caufe of this Gravity be fuch, 
s every ,one, according to his own Philofophical 
•ydetn, /hall think fit ,* yet he muft neverthelefs 
cknowledge, that without this Property the Earth 
would be uninhabitable, efpecially if he compre- 
lends what has been faid above, concerning the 
Veight of. the Air and Water. 


Sect. XXV, and XXVI. The Centre of the Earth 
is a Nothing. 

Now, not to ask, whether any one can imagine 
hat it comes to pafs without a wife Dire&ion, 
hat a Body wholly ignorant and infenfible, being 
dacedatA, fhall move from A to C ; and be- 
ng at E, from E to C, along a {freight Line di- 
.eftly oppofite to it ; and that in all Places where 
my Body falls down upon the Earth, it fhall al- 
ways chufe the neareft and fhorteft Way to the 
Centre thereof : Thofe who ferioufly contem- 
lolate this great Wonder, that all Bodies, how large 
lind unweildy foever they be, without the leaft 

knowledge 
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knowledge of what they themfelves are doin 
will move with To dreadful a Force towards a M * 
thematical Point, to a mere Ens Rationis , whi» j 
has no Exigence out of the Thoughts of him th f 
conceives it ; and (tho* it may be juftly called 
Bodies, a perfed Nothing) will yet remain han 
ing to it : Can they, without acknowledging tl 
Wifdom of God in his Holy Word, read the E 
preffion made ufeof by Jcb, ch. xxvi. v, j. He han 
eth the Eartp upon Nothing ? 

As great a Paradox as this may appear to b 
the obdurate Atheift, if he underftands any thin | 
of the Mathematicks, muft own, that it is an u « 
deniable Truth, as the Holy Penman has the | 
exprefied it. Is not every thing heavy among < I 
Earthly Bodies that have yet fallen under Humar 4 
Enquiries?' Does not this Heavinefs caufe evei ! 
thing to defcend towards the Centre of the Earth! 
Does not the whole Body of the Earth difpofe i| 
felf into Circular Figure about the faid Centre! 
And therefore in the very Words of Job, does n< I 
the Earth by fuch Gravity hang upon nothing 0 1 
all Sides? Is not then the Centre a perfed Nothii I 
in itfelf, and exifts only in the Idea of Men ? Wh'l 
do we hear :EuclicL. Defin. t. 'Lib. 1. defcribe thl 
fame thus • A Point is that which has no Parts ? An I 
to {hew that the following Mathematicians held .1 
to be no Part of Matter, fee what Clavius fays c I 
it in his Annotations, namely, that no Example cal 
be given of it in material things. Thus we fee, thai 
Whifton , in his Treatife above-mention’d, Profi 
LXXXVIII. Corol. 2. fays, that the common Centr j 
of Gravity of things in this World, bein^ only a Ma | 
thematical Point, is plainly a Nothing. The lik I 
Teftimonies one might, produce from more Mai 
thematicians. Now if it be not material, what i: I 
it then, other than a Nothing in material Things I 
and a mere Notion only, that we form to ourfelves I 
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of the Bounds or Limits of fomething? The Rea- 
£bns produced by true Mathematicians, to fhew 
I that a Point is without Parts and Magnitude, 
may be found by thofe that are unexperienced in 
( thefe Studies, (and who are therefore Clock'd at 
I xhis Aflertion,) elfewhere, this not being the pro- 
per place for it, it being fufficient for our purpofe 
:o have prov'd the Truth of Job's Words, and fo 
Far to have confider’d the Nature of Gravity, as to 
(hew, that it is impoflible for any one to afcribe it 
:o Chance or to Ignorant Laws of Nature ,• be- 
:aufe if any Man can imagine that a Body being 
ucceflively put into numberlefs places all round 
lie Earth, can always move itfelf by numberlefs 
iifferent ways to its only Centre by meer Chance, 
>r without the dire&ion of a wife Being, he muft 
>e deplorably blind. It ought therefore to be im- 
mted to the Will and Power of God only, efpe- 
ially, fince no Man hitherto has been able to 
flign any other fatisfa&ory Caufe : infomuch, 
* hat after all the Difputes and Cavilling about it, 
I he greatefl Modern Mathematicians and Enqui- 
lers into Nature have been forced to come to this 
idonclufion, that Gravity is a general Law, and 
Ls old as the World itfelf ; and that God was 
.leafed to ftamp it upon Matter in the Beginning; 
nd, that therefore we ought no more to ask how 
Lc comes to pafs, that all Bodies gravitate, that 
ow it happens, how they are moved. It is well 
nown, that this is the Language of fome of the 
reateft Mathematicians of this Age. 
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Sect. XXVII. The Globe of the Earth keeps 1 ■ 
fame Obliquity of its Axis. 

• I } • 

Having made Tome mention of the Gravit 
I cannot forbear obferving with great Reverent ( 
that furprifing Wonder which all Natural Phil 
fophers (whatever fome of 'em may pretend I 
conje&ure) have acknowledged to be one of tl 
Secrets of the Great Creator ; and even to tt* 
Day are forced to confider it as fuch. Now, wh 
ther we fnppofe that che Globe of the Earth, d 
mf (Tab. XV. Fig. 4.) Hands Hill, and that tl 
Starry Firmament EEMF, together with tl ! 
Sun O, and the reft of the Conftellations, dai i 
move about it; Or whether, with others, w 
fuppofe, for greater Conveniency in fome Occ 
• lions, that in Tab. XV. Fig. 5. the faid Glob 
of the Earth is carried round the Sun O, din 
A, B, C, D,: and is daily moved about its ow 
Axis p 7 ? 2 ; this ifc certain, that the faid Axj 
p m> does always refped the fame Place P an 
M of the Heavens, in the fourth Figure, or rc 
mains always parallel to iffelf in the fifth Figure; 
and that fo the Earth, without any fupport, doe 
thereby always preferve its own Parallelifm an> 
Obliquity of the Axis, at leaft fo much,' tha 
the Aftronomers have never been able to obferv 
it otherwife.; and fuch as have imagined that they 
have found it otherwife, have never been able t< 
prove fuch aDifcovery. And, wMsh.is^flill mori 
vvonderful, notwithftanding the Globular figure 
of the faid Earth, and nQtwithflffn.di? l£MLhe Opinior 
that many have entertained, that tnp Earth's re- 
maining in its prefent State and Obliquity, isow- 
ing to the Equilibrium of its Parts, the fame has 
fo frequently undergone fuch great Revolutions; 
that it fiiould feem almoft impoflible to thofe that 

judge 
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udge rightly of things* that it has not thereby 
•een confounded and diifolved, or at leaft put into 
lifferent Motions. 

>£C t. XXVIII. Without the Obliquity of the Axis 
of the Earth , there would be reafon to apprehend a 
General DeflruElion. 

F o ft. a Proof hereof, let any one confider thofe 
dreadful Burning Mountains, which are found in 
0 many Parts of the World, and at fuch Diftances 
from each other j by which the Earth has been 
deftroyed in fo many Places : Efpecially if thofe 
Fire-pits (as one may pethaps conclude from the. 
Relations of them given us by Mr. Bagltvi, p. 510, 
&c.) according to the Sentiments of many of the* 
Learned, do entertain a Communication with each 
other, by great Rivers of Fire extending themfelves 
from one Part of the Earth to the other, and even 
under the Bottom of the Sea too : For which rea- 
fon the Earth feems necelfarily to become lighter 
in thofe Parts where fo much of it has been burnt, 
and vomited out in Smoak and Afties. 

Add to this thofe terrible Inundations, among 
which, according to all Traditions, the whole 
Zuider-Sea is one, and the violent Streams of fuch 
great Parts of the Ocean, which by Winds, by 
Ebbings, and Flowings, and other Caufes, do 
remove fuch an unconceivable Weight of Wa- 
ter from one Part of the Globe to another ; by 
all which the Gravity thereof muft needs be 
changed into feveral Places. Not to mention 
thofe Earthquakes that are felt over all the World, 
by which this Globe being moved, piay make us 
all juftly apprehend a Change in the State and Con- 
dition thereof. 

Now in cafe that by all thefe Caufes a&ing 
with fuch terr.ble Force, it fhould once happen, 

that 
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that the Earth fhould totter, and depart from it 
Place in any manner, what could there elfe be ex 
pefted but general Ruin and Deftrudion, whet' 
every thing changed its Air and Climate. For Id 
it be fuppofed, that thofe who in Tab. XV. 

4, 5. dwelt under the Line ef\ or in the Torri< 
Zone, near to it, fhould be carried by fuch a Shod 
of the Earth to fome of the Countries under th< 
Poles p or m, or one of the Frigid Zones ; by whicl 
means thofe Nations which now dwell under ei < 
ther of the Poles, would be carried into the ftiflinj 
Air under or near the Equinox. Can it then b< 
doubted, that all Creatures that were accuftomec 
to the violent Heat of the one, even Men, Beafls 
and Plants, would for the moll: part perifh and be 
deftroyed, by being tranfplanted to the excdlive: 
cold Regions, and fo on the contrary. Now all 
thefe Evils, which would certainly follow, are here- 
by obviated ; and altho 5 the Globe of the Earth 
might undergo fo many Revolutions in its Parts, 1 
tho* it fhould become heavier in one place and 
lighter in another, whereby the Balance ofitsStru- 1 
dure might be alter’d, yet it would however fted- 
faftly and immoveably preferve the fame Obliquity ; 
of its Axis. 

Sect. XXIX. Convictions from thence. 

Now that among fo many Caufes,- which feem 
adapted to produce a contrary Efted, the 'Globe 
has unchangeably kept this its State and Condi- 
tion, can refult from nothing elfe than the miracu- 
lous Operation of a mighty Providence. ' For if 
any one fhould afcribe it to a Law of Nature,- to 
its own Gravity, or, as fome think, to a magne- 
tical Virtue, let him tell us how it comes to pafs* 
that fuch a Law of Nature is always unvariable 
in its Efreds, when at the Lime time the Earth 

upon 
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pon which thefe Laws operate, changes its Com- 
ofition, with refped to Levity and Gravity, to 
,avity and Soiidity. 


Sect. XXX. 1 he Earth remains above the Water , 
notviithftanding its greater Gravity. 


Now in order to lay before an Atheift fome- 
ifing that he fha.il not be able to fathom or con- 
ewe ; Let me ask him the reafon why, fince 
, a rth is heavier than Water, the Waters do not 
jnd above the Earth, furrounding the fame in the 
ke manner as the Air, fince it feems to be pafl 
oubt, that one fhould fo low, as well as t’other, 
ora the Laws of Gravity ? 

’Tis in vain for any one to alledge, efpecially 
ich a one who will not acknowledge herein a 
Wonder- working G o d, that the Sea and Waters 
sing fhut up in the Cavities of the Earth, it would 
e impoffible that fuch a thing could happen. For 
ippofing (as the Experience of Inland Waters, for 
.iftance, thofe of the Harlemer Meer> ox Lake of Har- 
has taught many People to their Damage) that 
ie continual Beating of the Waves would in time 
’ear away every thing ; it feems to be a neceflary 
ionfequence, that the Banks and Shores being 
lereby wafhed away, this Matter would r firft 
lingle itfclf with the Water, and afterwards fink 
> the Bottom by its greater Weight, andfo render 
vj le Seas, and other Waters, more and more fbal- 
1 ; by which means the dry Land continually de- 

reafing, the whole Earth would at laft beencom- 
afs’d and cover’d with Water, tho’not fodeep as 
ie prefent Cavities of the Sea. Yet we fee the con- 
rary happen, and the dry Land remaining inhabi- 
ible, notwithfianding the Rage ofSeas and Rivers. 




Sect. 
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Sect. XXXI. Concerning the Torrid Zone. 

To pafs on to fomething elfe : It is well knov 
that all the Geographers do divide the Supei 
cies of this Globe into five Zones. The firft tf 
call the Torrid Zone ; this is that part of the Supei 
cies which extends itfelf from the Equator e 
(Tab. XVI. Fig . i.) on each Side, to the Tropic 
c d. 

Now that the old Geographers held it for 
unqueftionable Truth, that this Zone was ban 
and uninhabitable by the intolerable Heat, appe. 
flrongly enough from their Writings ; nor w* 
they fo much to blame, if we reflect upon l 
Influence of the Sun in other Parts of the Worl 
Since this great and burning Luminary movi 
twice a Year in the Circle A Y D, called t 
Ecliptic , or the Sun*s Way, paffes direftly o\ 
thofe Lands that lie between the two Tropic 
a b x cd. 

And this very rational Notion, as to outw< 
appearance, had fo long obtained every where , ji 
E xperience teaching the contrary, has therein rr 
nifefted the Divinity and unconceiveable Wifdc 
of the Great Creator, who has gracioufly prevent 
by other Means this all-confuming Heat, whi 
with refpeft to the Scituation of thofe Countri 
and the Courfe of the Sun, feems to be a necefli - 
Confequence, from deflroying the fame. 

Sect. XXXII. The Torrid Zone inhabitable , l * 
means of Mountains. 

T o be alfur’d of this Wonder, we need or 
take the aforementioned Iflandof St. Thomas for i . 
Example : This Iflandlies under the Line, as he^ k 
at X, in the middle of the Torrid Zone ; of whi 

neve 
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nevcrthelefs,all that write about it, do unanimoufly 
witnefs the Wholfomenefs of the Air for the In- 
habitants, and the Fruitfulnefs ol the Country. 
To which purpofe we need only confult the little 
Atlas of Mercator , or t any other Books that have 
treated of the fame. 

Now I befeech every one that can yet doubt 
v’ncther the World be made with Wifdom, to re- 
le& with himfelf, whether it may be deduced from 
he ignorant Laws of Nature, or from mere Chance, 
hat, to the end the Sun fliould not render this 
(land uninhabitable, there is a great Mountain 
■laced in the middle, and overgrown with num- 
ers of Woods ; the Tops of which, notwith- 
anding that the Heat may feem to dry them 
uite up, are always cover'd with fo many Clouds, 
lat the defeending Waters, which proceed from 
lence, are not only fufficient to produce other 
ruits, but even Sugar-Canes themfelves : info- 
uch, that in the very hotted Days, this Moun- 
I in appears cover'd with a continual Cloud • the 
leafon of which is, that a much greater Quantity 
1’ Vapours are then attra&ed by the Sun from the 
:a ; and the Air being likewife much more rari- 
■:d by the Heat, carries the Vapours of Water 
at are mixed with it, more to the Cold and Sha- 
■wy Places of this Mountain, whereby they are 
efs'd more clofely together, and fo the Weight 
the Clouds is increafed. Now how the Mouu- 
ms concur in producing thefe Effe&s, has alrea- 
been in fome meafure fhewn before. 

Now if any one {hculd refufe to acknowledge a 
icious Providence of God in this whole Mat- 
, and wou'd pretend, that this is only peculiar to 
s (ingle Place, and confequently, that it may 
| the effedt of Chance, he may learn from the 
ifeription of Madagafcar , in the Geography of 
r. Roble y and others, that there are likewife 
V o l. II. N n Woods 
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Woods and Mountains in the middle of th 1 
Ifland, from whence Rivers flow on all fide 
whi:h render that Country (tho* lying in the ho 
reft Part of the World) in refpeft to the Su. 
equal in Fertility to the befl Climates of ti 
Earth : And this you will find obferved in fev 
ral other Places. . 

Sect. XXXIII. The Inundation of Rivers do lit 
wife render the Torrid Zone habitable. 

B ut in cafe any other of thefe miferable Pf 
lofophers fhould again, according to their manw 
ftart new Difficulties, and fancy, that fince wh 
has been advanced above, has happened in feve 
Places, it might be the necefl’ary Confequences 
Natural Laws, they may likewife be convinced 
the unreafonablenefs of fuch Opinions, fromotl 
and different Means, which, befides the foregoii 
the Wifdom of God has been pleafed to ms 
ufe of in rendering thofe Countries fruitful, wlr 
would be otherwife quite fcorch’d up by the R; 
of the Sun. . •• 

Now, not to fpeak of Egypt again, one part 
which lies under the Tropick a b , and where ii 
thought to be the very hotteft, becaufe the £ 
does not only pafs twice a Year direftly over tl‘ 
Heads, as it happens in all Parts of the Tor 
Zone ; but alfo, becaufe it remains a much Ion 
time over the Countries lying about the Tropi 
than it does at the Equator, which it paffes 
more fwiftiy ; and yet this Egypt is made one 
the moft Plentiful and Fruitful Countries of in 
World, bv the overflowing of the River Nile. It 
fay, befides Egypt , the dry and barren Countr)! 
th Blacks , commonly called Ngritia, or Nigritimw 
Regio , may ferve for a Proof ; which likevl 

flretches itfelf from the 8th to the 23d Degi 
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. of Latitude, and confequently very near to the 
iTropick of Cancer, in the hotted Part of the Tor- 

1[ ld ar ; d ls oveiflowed in the like manner 

uby the River Niger; which leaving a kind of Mud 
every Year upon .this fcorchcd Country, makes it 
become the mod fertile of all Africa' See con- 
Lcrning the fame, Mr. Robbe’s Geography as alfo 
j:hat ot Vannirn, Lib. I. Cap. XVI. §. 20 . about fe- 
l^era Rivers befides the above-mentioned, that pro- 

IPf \ he fan f Advantages. Many of which there 
[lamed, and amongd them particularly the River 
Mire, do overflow their Banks yearly • fo that 

S in ft dea d W th h Ki - n ^ d0m0f where the 

,1m in clear Weather is intollerab'y Hot, exceed- 

ng Fruitful in all forts of Herbs and Plants that 

•re good for Food.. He therefore that is furprifed 

iere.it, and has a mind to be farther informed, how 

1 iuch a burning Climate the Earth yields fo 

reat a Plenty of all things, may learn from the 

bove-mention d Geography of Mr. Ruble y and the 

) often praifed Varenim , how the Rivers Indus 

, G a an ^ s overflowing always in June , July and 

Hufi, do Water whole Kingdoms lying about 

n, and make them Fruitful to a great Decree * 

* the y Bkewife ferve for a fufficient ProvifiSn of 

/ater to the Inhabitants during the red of the 

ACL 11 whlch there hard] y ^lls any Rain. 

After how wonderful a manner the Heat of this 
ornd Zone is farther qualified in feveral Places 
? co ° l Breezes and Rains, is likewife {hewn bv 
arenius. Lib. II. Cap. XXVI. §. n. even fo far, 
•at by other means, which the Wifdomof the Al- 
Jghty has been there pleafed to ufe, the Seafons 
em frequently to run contrary to the approach- 
g and receding of the Sun. It would be too 
dious, and according to all probability, an unne- 

Sf W ° rk t00> t0 enquire int0 a11 the Caufes 
- Vol - IL Nn 3 Sect.' 
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Sect. XXXIV. ConviBions front hence* 

Now let me once gain ask thefe Phiiofopherr 
that are really worthy ot' Companion., and wh 
will have all things come to pais as they are, with 
our the Wifdom of the Creator and Prefcrver c 
all things, whether, if any Body had found a Me 
thod to furnifh a little Diftribt of Land with 
milder Air, and with as much Water as is wante< 
and which without the fame muft have periftiedb 
Drought and Barrennefs, together with all tb 
Men, Beafts and Plants that were upon it ; whi 
ther it could be denyed, that the Wifdom of Hi: 
that found out and effected the the fame (efpeci 
ally if the Knowledge and Power of the greate 
Number and moil Skilful of Men, would not ha' 
fufficed for that Purpofe) were not worthy of tl 
higheft Praife ; and whether they, or any o: 
elfe, could imagine, that the Canals and Aqu 
duds whereby in the drained Meers or Lakes 
Nortf)- Holland the Lands are water’d in dry Se 
fons, and the Cattle are provided with Orin 
could have been brought about without the Co 
trivance of a Skilful Engineer? 

Now this is wh^t we fee performed, not 
drained Meers or Fens, but in vaft Kingdom 
not a few Cattle water’d, but Millions of Me 
Millions of Wild and Tame Beafts, Millions, 
Trees, Shrubs, Plants, Corn, and other Hefl 
preferved alive thereby; not fome few Acres 
Land, but Whole and Great, and otherwife Uf 
lefs Parts of the World, fertilized thereby, and [ 
into a Condition, from the abundance of th 
Produ&ions, to communicate their Agrecablcn 
to other People. Here are no Sluices or M 
made ufe of, which muft be yearly maintaind 
the Charge of the Country, but prodigious I 
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dies, and vaft Mountains difcharging thofe Fun- 
ctions ; and which having been once placed there 
| by the Great DireCior of all things, remain there 
mill without any Expence to thofe that reap the 
Benefit of them, being fitted to perform this their 
great Work, thoufands of Years, without any Di- 
, minution or Attrition. Here are no Artificial Ca- 
uls or Sluices of a fmall Extent neccffary for this 
Purpofe, but vaft Floods of Water, and the great- 
Rivers of the World. 

Now, fince all this is incomparably more Noble 
md of greater Benefit than that which every one 
eadily confeffes to be brought to pafs in the afore - 
aid Meers by humane Contrivance and Wifdorri • 
Vhat Reafon can thefe miferable Philofophers pro- 
luce, to juflifie their petfevering in their Opinions, 
hat the fame is here done without any Wifdom ? 

Sect. XXXV. Concerning the Temperate Zones. 

After this Torrid Zone abed (Tab. XVI. 
7g. 1) there follows two others, one on the one 
d e a b bg, and t'other on the other c d k i; which, 
i refpeft of the lefTer Heat, as in the Torrid Zone 
bed, and lefTer Cold, as in the two Frigid Zones 
p h, and i m k ; and therefore on account of the 
reater Temperament of the Air, are called the 
'emperate Zones. 

Taking then p, for the North Pole, a b g h is 
le North Temperate Zone, and c d ki the South ; 
le former of which is inhabited by us, and almoft 
1 Europe , and the greateft Part of AJia , and con- 
lins all thofe Lands and Seas which we may fee 
\ the Map of the World,' lying between the Tror 
ick of Cancer a b , and the Polar Circle g h ; the 
outh Temperate Zone c d ki, which may belike- 
ife feen there, confifts chiefly of Seas. 
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Sect. XXXVI. The Advantages of the mofl Not 

them Parts. 


I t is not neceftary to expatiate here more pat 
ticulariy upon the Northern Zone : Every thin 
about us, or that has been reprefented in all the! 
Contemplations , centers in this, namely, to manifei 
the Power, Wifdom and Goodnefs of Gor 
which has fhined out fo brightly in thefe Parts c 
the World. This is certain, that in Fruitfulnefs 
in the Temperature of the Seafons, and particu 
larly in the Learning and Underftanding of its In 
habitants, it will give place to no other whatever 
forafmuch as it is beyond all doubt, that in th 
Government of its Countries, in Commerce, ii 
Navigations, in the Arts of War, and in an infi 
nite Number of other Sciences, it far exceeds al 
other People. 

But the greateft Benefit of all, and that whicf 
incomparably exalts this Zone above all the other 
Parts of the whole Globe, is, that the Know- 
ledge of the True God, and his right Worfhip 
have here their prefent Seat : Since that this farm 
bright Sun is now fet in refped to unhappy AJia 
God having thought thefe People worthy (which 
exceeds all H imane Gratitude) to whom he might 
reveal Himfelf and his Holy Word, and by the 
to propagate and diffufe the Knowledge thereol 
to other Nations. 

A truely upright Soul, fuch as loves and fears 
God, will efteem nothing more deteftable, no 
thing more unreafonable, than to imagine, that 
the Worfhip of Him aifo has acquired by Chancej 
or by a flupid Neceffity of Natural Laws, its fo 
juft and equitable Principles, worthy of the True 
God, and furpafting all other Idolatrous Worfhip. 

And 
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And it' an Acheift would but ever have taken 
\ Pains to examine the adorable Wifdom of 
God in this his Word, and the fundamental 
Knowledge therein of all Creatures; if he would 
M but compare the exadt Accomplishment of fo 
:iii many Prophecies with Hiflory ; if he would re- 
.m fledt upon the wonderful Prefervation of the holy 
11 Scriptures, in fpight of the Rage and Perfection 
of great Tyrants and Oppofers of the Word, he 
tsj will be able to produce very few Arguments to 
m make an impartial Perfon believe, that it is the 
:AEffe& of mere Chance that God is worlhipped 
i in this Part, of the World after the manner con- 
tained in his Word. 


1 


Sect. XXXVII. The Chriflian Religion is no Art 

of Politicians. 

The Atheifts and Infidels have never yet been 
Foolifh and Brutal (if we may Life fuch hard 
Words) as to aferibe that impreflion which every 
me has of a Deity or his Worftiip (how much 
oever they are difpofed to deduce every thing 
: rom thence) to mere Chance or Fatality. Where- 
ore being now obliged to feek for other Subterfuges 
ind Evafions, they now refer it to the Arts and 
Stratagems of great Politicians, who thereby en- 
deavour to keep in awe the People under their Go- 
r ernment. 

That this has Place in fome Pagan Religions, 
is alfo in the Mahometan , is eafie to be fiiewn, 
;hey having been eftabliflied by the Force of Arms, 
ut nothing is more impolfible than to prove the 
ame in the Chriftian Religion : For if it be the 
olicy of Rulers and Princes to bridle and keep in 
we a giddy Multitude, why has not fuch Policy, 
with the Addition likewife of all their Power 
whereby they have extirpated hundreds of thon- 

N n 4 lands 
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lands for thcConfeflion of our Lord JlsusChrivi 
been able to fupprefs a little, contemptible, in lu- 
cent, unlearned and dcfencclcfs People, nor gc 
the better ol thofe Principles fo pernicious to the 
Atheiflical Authority ? By which Principles, Me; 
were taught indeed to fubmit thcmfelves to ti l 
Powers that were over them • bceaufe there is n 
Power but of G od, and becaufe the Powers th;. 
be, arc ordained of Him, Rom. xiij’.i. But all 
on the other fide, (which is by no means to b 
endured by an Athei/Hcal Governour, who wouli 
diredt all things according to his own Pleafure* 
that Subje&s are obliged, in cafe the Worfhip an i 
Revealed Will of God were oppofed even by th 
mightieft of Monarchs, to deny their Fear an* 
Obedience. Was there ever any Religion bette* 
calculated to oppofe a Supream Power, that doe 
notown God, like this, tho’ in all other Cafes i 
makes the moil obedient Subje&s ? And can an 
Prince, who accounts his Religion nothing ell 
but a Bridle for the People, in any wife endure t*] 
hear even the meaneft of his Subjects fay, with th 
Apoftles, in Alls v. 25?. IHe ought to obey God ra 
ther than Man ? Or, will he fuffer a Religion to b ■ 
cxercifed in any Flace under him, where the Foun 
der of it (hall give this exprefs Charge to thof 
that cxercife it, when perfecuted for his Nam* 
fake ; Be not afraid of them that kill the Body , am 
after that , have no more that they can do. But I m 
forewarn you whom you fall fear : Fear him , which aj 
ter he hath killed , hath Power to cafl into Hell ; yea ,, 
fay unto you, fear him, Luke xij. 4, >. from whenc* 
an Atheift himfelf may judge, if all Religions owi 
their beginning to State-Craft only, whether thi 
Chriftian would not long before this have beer 
at an End : And fincc that could not be compaflec 
by 10 many blood}' Perfecutions, and raging Cru , j 
cities ol the higheft Worldly Powers, whether the 

faid 
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\ aid Religion mull not have been preferved from 
he very Rife of it 10 this Day, againft all the At- 
empts and Defigns of thofe that would extirpate 
t, by the Intervention of a much higher and more 
refiftlefs Power ? 

Sect- XXXVIII. Atheifts differ from the Wifeft 

Men. 

Now to return from this DigrcfTion to the Bu- 
finefs in hand, it is undeniable, that this Northern 
Temperate Zone is inhabited by the wifeft and 
aioft learned Men ; mod of whom acknowledge 
' 1 Go d and fupreme Direftor of all Things ; from 
, vhencc it is plain, that the owning a Deity, which 
us made and preferved all things, is received and 
naintained by the wifeft of all People. If now a 
ieplorable Sceptick, and who ftill pretends to 
ioubt of thefe great Truths, will not continue 
firrogantly to maintain, that the wifeft Men are the 
»reateft Impoftors, and that the lefs knowingare ail 
:heatcd, and that he himfelf is the only wife and 
• ighteous Man ; he will at leaft, by comparing all 
fhefe things together, find a juft Caufe ftlently to 
it down; and whatever his Philofophy might have 
:aught him before, to enquire farther, whether his 
oerfevering in this Conceit, that he is the only 
wife Man, be not the greateft of Follies ; and 
whether the Proofs made ufe of by others, to 
(new that there is a God, are not ftronger than 
:hofe to which he hitherto adhered : Laftly, Whe- 
ther from the Works of Nature, the Wifdom of 
the Creator may not as juftly be inferr’d, as the 
Skill of the beft Workman from thofe of Art. Which 
trouble, if he pleafe to take, he will have got a 
ii great way already, unlefs he be entirely abandon’d 
to his own unhappy Principles. 

J 
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Sect. XXXIX. Concerning the Frigid Zones. | 

The two laft Zones (Fab. XVI. Fig. i.) are th<> | 
that are called the Frigid or Cold Zones, of whi< p 
the Southern km i, lies under the Southern Pole 
and feein as yet to be entirely unknown to Ge|l 
graphers, being reprefented upon their Maps veil 
doubtfully, either by Seas or by the Terra Auflram 
Incognita. 

The Northern Frigid Zon z gp h, efpecially ,1 
one approach pretty near to the North Pole 
difeovers nothing elfe but uninhabited DefariJ 
frightful Rocks, and Mountains of Snow and I I 
for the mod part ; concerning which, the Defcil 
ptions of NovaZembla , Spitsberg , Sind Greenland, m; I 
be confulted. 

Sect. XL. The Impoffibility of approaching the FoUwk 

One can hardly read without Aftonifhmen l 
what Iiircher fays in his Subterraneous World, an I 
which he confirms by a Cloud of Witnefles, nam< ft 
ly, as Men approach the North Pol e/>, the Se 
is driven towards it with fo irrefiftible a Foret j 
and, as if it fell from a Cataract or Precipice 
that many, who have had the Misfortune to com 
within the faid Stream, have been hurried awaj 
Men, Veflcls and all, and never feen again; an> 
on the contrary, thofe who have endeavour’d t< 
fail towards the South Pole m , have found the Se 
flowing againft them with fo terrible a Strength 
that neither Sails nor Oars could bring them neare 
to it. 

I leave this Relation to its own Weight ; bun 
how little Hope there is ever to difeover and to learn 
the exaft Geography under the Poles, may be. 
learn’d from all the Voyagers that have bent theii 
3 Courfe 
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'ourfe that way. Certainly, that in Keple> ’s time, 
duch is fomething more than a Century, we were 
jnorant of every thing concerning them, and did 
ot io much as know whether it was Land or Sea 
nder the Poles, is fufficiently (hewn by his Epitome 

J il.oaom. p. 1 66, and 150. De Stair does likewife 
prefent in his Pbyfiology , the invincible Difficul- 
cs of ever getting thither ; faying, p. 487, that 
'hen the Hollanders endeavour’d to find a Paftage 
o the Eafl-lndies by the North, and therefore 
;tre obliged to fleer their Courfe towards that Pole, 
le Compafs loft all hs Virtue and D.re&ion ; by 
hich means all Hopes of advancing farther, feemed 
) be entirely cut off. Yea, to be convinced, tha; 

• is ftill unknown to all Men, what are the Coun- 
ies lying under the Poles, we need only caft one 

I .yes upon the Cofmotheoros of Mr. Huygens, p. up. 
'ho, in plain words affirms the fame, adding there- 
that he may exprefs the Difficulty, if not Im- 
offibility thereof, in the following With: 0, if one 
•igbt but once fee thofe Regions ! 

But altho’ fome might think it poffible, that in 
allowing Ages the fame may be difeover’d, yet 

! ie abfolute Impoffibility of ever attaining to the 
ift Degree of Latitude, is daily more plain by 
1 ew Experiments ; the vain Attempts of the boldeft 
■vailors are every time fo many new Proofs thereof. 
• »ut that which feems to fruftrate all Hopes, even 
or the future, are the impracticable and always 
■ bftru&ing Mountains of Ice, which are found there 
r( early by our Greenland Traders, and which, ac- 
ording to all Probability, may date their Age 
l torn that of the World ; fince the Sun feems never 
o have had fo much Strength, as to be capable of 
Aiffolving thefe vaft Trafts of Ice, frozen by fo 
tiany and fuch long Winters. So that any Accefs 
o the Poles will be always defeated thereby, and 

as 

* 

I 
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as long as the Earth continues in the Tame Po 
tion with refpedt to the Sun, the fame Difficulty 
are like to remain. 



CONTEMPLATION XXI., 


0/ F i a e. 


S e c t. I. * Tranjition to F i r e. 


OW, tho’ we do not, like fome Philofc 
phers, aflert the Earth, Air, Water and Fir 
to be the onlyPrinciplesorFoundation of all Thing* 
nor pretend to limit the Wifdom of the Almight; 
to a certain Number of Principles, if we may f< 
fpeak ,• yet it can be denied by no body, that al 
of ’em center in the Compofition of many natura 
Bodies: Wherefore we (hall proceed to confide) 
this laft Element of Fire. . 


Sect- II. Fhe Inconveniences that would befall «f, i) 
there were no fuch thing as Fire in the IVorld. 


I f there be any one ftill fo unfortunate, as not 
to be able to break loofe from thofe deplorable 
Sentiments, that every thing that exifts, and 
even Fire itfelf, has been made by mere Chance 
and ignorant Caufes, at leaft, without any wife 
and determinate End ; Let fuch a one retire with- 
in himfelf, and contemplate this Globe of the 
Earth, and every thing belonging to it, in the 

State 
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cate in which he might fuppofe himfelf and that 
' o be, in cafe there was no fuch thing as Fire. 

After the fetting of the Sun, and all other Hea- 
enly Lights (to take no notice here that the Light 
hereof does even in a great meafure confift of Fire, 
tt brings a great deal of that Element along with 
c ) how does the whole Earth, cover’d with Clou- 
ly and No&urnal Vapours, differ from the moft 
iifmal Subterraneous Caverns and Dungeons ? Since 
luring fuch a time no Man would be able to 
nove one Foot forwards, or to difpatch any kind 
| >f Bufinefs. Without Fire, which by the Means 
nf Candles, Lamps, Torches, and the like, affords 
is Light in the greateft Darknefs, what difference 
ivould there be between our Condition, and that 
>f Men who fhould be blind half their Life-time ? 
Vithout Fire, moft of the Produ&ions of the Earth, 
vhich ferve Mankind for Food, for Refrefhment, 
md for Dainties, would not be fit to be ufed in 
nany Countries to thofe Purpofes, nor could be 
:hewed by the Teeth, nor digefted by the Stomach. 
A.nd every body to whom the way of living, and 
)f preparing our Diet in thefe Countries is known, 
nuft be convinced, that neither Bread nor Flefh, 
lor moft of the Fruits of the Ground, or of Trees, 
would be of much ufe without thefe Means, but 
would turn to an unwholefome, crude Nourifli- 
ment, and perhaps to no Nourifhment at all. 

Would not the dreadful Cold of Winter, if not 
moderated . by Fire, be capable of difpeopling 
whole Countries, and of freezing to Death num- 
bers of Women and Children, that are not capable 
of keeping themfelves warm by ftrong and violent 
Motions? 

If there were no Metals for the ufe of Mankind, 
(to fay nothing of Gold and Silver, which may be 
, the moft eafily fpared) efpecially if there were no 
, Iron, which furniflies us with fo many Inftruments 

for 
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for numberlefs Ufes ; for plowing, building, a 
in a manner, for all other Arts and Purpofes , eve 
one may eafily conclude, under what Inconvenie: 
ces all Mankind would labour: Now tho’ the Irl 
and other Mines fhouid be infinitely more in numb 
than they now are, yet it is fufficiently know, 
that without Fire, no ufe could be made of then 
nor could they be fmelted or feparated from the, 
refpe&ive Ores. 

Sect. III. Convictions from thence. 

T o reckon no more, let an Atheift reprefent 
himfelf the World in fuch a Condition, that 1 
and all Men fhouid be without Light in Darknel 
without Warmth in Cold, without any Preparatit 
for raw Food, without all the Conveniences whi< 
Metals, and chiefly Iron would afford them : No\ 
if any one fhouid come and tell him, that he hi 
difcover’d luch a Matter by which all thefe Defed 
and Wants might be fupplied, and the World b< 
come happier in fo many Inflances, would not eve 
the moft-obftinate Infidel acknowledge the Invei 
tor to be a very wife Perfon ? Now fince the fan: 
is perform’d by a Being infinitely fuperior to Mai 
and after a much more fublime and wonderfi 
manner, why will he refufe to own the Wifdom < 
fuch a Being ? 

Sect. IV. It is fill uncertain what Fire is. 

There have not been wanting among the En 
<juirers into the Secrets of Nature, thofe that hav 
endeavour’d to difcover what Fire is in itfelf,. an< 
what are its Properties ; and it feems probable tha 
Mr. De Stair , who has -in a manner confider’d al 
O pinions, has faPen upon the beff Notion of it it 
the following vvordsj Explor. VI. §. i. There i 

nothinr 
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r iothing in Nature more obvious to the Senfes, and 
: iothing lefs intelligible than the Nature of Fire. 

Sect. V. The Firfi Notion concerning Fire. 

Two Opinions, which are defended with many 
Arguments , by thofe who maintain them, are at 
«refent in vogue ; the firft is, that all Particles of 
Vlatter, of what Nature foever they be, are capable 
>f being turned into Fire, if they can but be moved 
wiftly enough, or can be divided fmall enough. 

Now, whether fuch Motion be occafioned by 
hat Fire-Fluid, which the Followers of the fa- 
nous Cartefim term the firft Principle , or of fome- 
hing elfe, we fhall not here enquire. 

»> e c t. VI. The Second Notion. Fire feems to be a 
Particular Subfiance. 

The Second Opinion laid down by other Phi- 
ofophers is, that Fire is a particular Fluid Matter, 
ike Water or Air, which, like thofe, adheres to 
nany Bodies, and adds fomething to the Compo- 
ition thereof. 

What fort of Figure the Particles of Fire confifl 
)f, we fhall not here attempt, as fome have done, 
•:o inveftigate ; forafmuch as it is not eafie to dif- 
:over the fame ; nor likewife, whether the Chy- 
nifts have guefled any better, fome of whom will 
lave the Effence of Fire to confift in Sulphur, 

! Dthers in an Acid. We fhall content our felves 
with producing the Reafons why it feems moft 
credible, that Fire both has, and maintains its own 
Effence and Figure, remaining always Fire, tho*, 
not always burning. 
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Sect. VII. The fir ft Reafon for the aforefai 

Opinion. 

T o prove this, the firft Reafon jfeems to tl 
that all Subftances are not combuftible. 

How happens it, that Wood and Turf will bur 
but that the Afhes which they make are incapat 
of burning ? If it be not upon this account, th 
the Fire-Particles, which were before in the Wot 
and the Turf, fly away by burning, leaving tl 
Afhes bereft of them, and therefore unfit for bur 
ing. 

I know very well, that thofe who are of ti 
foregoing Sentiment, will anfwer to this, that Afh 
and other Bodies, as the Ami ant hm or Feather-A 
luniy and the like, which cannot be burnt by Fir 
are of too grofs and heavy Parts to be put inn 
Motion by that fubtil Matter. But if that we: 
true, it would feem to be a neceffary Confequeno 
that the fmalled and lighted: Parts would, withoi 
Difference, be the fitted and bed difpofed to prc 
duce Fire : But (not to fay, that Water migf 
therefore burn, at lead, much better than Oyl < 
Cinnamon, Cloves, and others, which being he< 
vier than Water, fink down in it) why don't Vc 
latile Salts burn ? which are fo eafily put ini 
Motion, that the lead Warmth is capable of mal> 
ing them evaporate into the Air, and the Part 
thereof fo fine and /mail, that no Glafs can b 
Ihut clofe enough to keep them always in. Ant 
to the end that no other Objections may be of 
fer'd on account of the exceeding Finenefs of thei 
Parts, it is known, that they are fo powerful anc 
fbarp, that being only diflolved in Water, thej 
will even dedroy a Metal as hard as Copper, anc 
turn it into a liquid Matter. They that have a 
mind to make a Trial thereof, need only put a- 

Copper 


The Religious Philofopher. 607 

Copper Farthing into the Spirit of Sal-Ar?noniac } in 
which they will find it quickly diflfolved. 

S t c t. VIII. The Second Reafon ; and an Experiment. 

Secondly , If a very fwift Motion were only ne- 
relfary to reduce all Bodies to Fire, and that a par- 
icular and determinate Matter were not required 
hereto* how comes it to pafs, that hot Water 
o,>eing moved more violently by blowing, is not ren- 
i.ler’d hotter but colder ? And yet, the Air is To 
iii.bfolutely neceffary to our Fires, that without it, 
hey would be extinguifh*d ? 

The Truth of this is known even to Women 
hemfelves, who for that purpofe extinguifh their 
’ire with Covers, or fhut it up in Dove Pots. 

And to the End, that no body fhould believe 

I t this way of extinguifhing the Fire is not fo 
ch owing to the want of Air as to the obftrud- 
the Afcent of the Smoak, whereby it is fuffo- 
ed ; Let a Man make a Tube of Paper (Tab. 
/I. Fig. 2. ABCD) the Cavity whereof mufl be 
ittle larger than the Thicknefs of the Candle 
FI ; and let him fuddenly put it Over the faid 
ndle burning ; now if there remains below ac 
D, any Orifice or Opening between the Candle 
1 the faid Paper Tube, fo as to admit a free 
Tage to the Air, the Candle will keep its Flame, 
1 remain burning ; but if one fhould comprefs 
: Paper at EF, fo as to obflrud the Paffage of 
Ar|e Air, the Candle will be immediately extin- 
. iifhed ; notwithftanding that the Tube remained 
^len all the while at A B, and allowed a free Paf- 
jrfce for the Smoak. this Experiment in the 
At'orkf of ProjeJJor Senguerdius of Leyden.] 
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Sect. IX. The Third Reafon , and an Experiment. 

But Thirdly , We fee yet farther, that the Ail, 
likewife is not proper or adapted in all its Parts ir 
general, for the (applying of Fire or Flame, bu 
that certain determinate Parts of the fame are re- 
quired thereto ; from whence it like wife feems t< 
appear, that we mi. ft form a more limited Notioi 
of Fire, than to think' it merely a Motion of form 
Parts, provided the fame be but fwift enough, an< 
that it is very probable, that Fire being maintain’* 
by fome particular Subftance, does confift of par 
ticular Parts, and has therefore a diftindt Natur 
of its own. For which purpofe, let any one mak 
the following Experiment : 

We took an eight-corner’d Bottle ADE ( Tai 
XVI. Fig. 3.) cutting off' the Bottom of it, am 
then put a Candle, fet upon a flat Piece of Boarc 
under it; the Ends of which Board D and E ftoo 
out beyond the Edge of the Glafs, that they migl: 
not be driven up into it when the Glafs was le 
down as far as B C in the Water : And v/e then ot 
ferved ; 

I. That the Candle being lighted, remaine 
burning as in a Lantern, while the Air flowed i 
by fevers 1 little Holes, that it found between th 
Board DE, and the Glafs. 

II. But putting the Bottle into Water as big: 
as B C, whereby all thePaflages for the Air wei 
flopp’d, the Candle burnt about 20 Seconds, an 
then went out; . becaufe the Warmth of the Cand’ 
driving the Air out of the Mouth A, the Flarr 
loft its Food. 

III. A crooked Tin Tube H K F, which w; 
not very large, being put into the Glafs, thei 
feemed new Air to be derived to it by the Candl 

bi 
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tit we found however, that after it had burnt be - 
veen 21 and 22 Seconds, it went out again 

IV. To fee therefore if this did not ukewife 
appen thro’ want of Air, which, as it was pro- 
uded before the Mouth A, might i.kewiie tind 
s Paffage by the other Mouth of the T ube F K H, 

5 foon as it was fufficiently rar-ified bythe Warmth 
t the Candle, we took a pair of Bellows L H, 
lowing continually frefh Air therewith into the 
'ube, and by the Tube into the Bottle ; where- 
pon we obferved the Candle burning as bright as 
rer before, whilil fuch blowing lafted. 

V. But that which is very remarkable, was, 
lat when inftead of the Bellows we blew into- 
le Tube at H, with the Mouth, fome Air which 
ad been a while in the Lungs, we found the 
landle did not burn above ten Seconds ; andcon- 
:quently not near fo long as when it had no frefh 
dr at all : This is a plain Sign, that the Air in 
ur Lungs lofes that Property- which render’d it 
c to feed the Flame, and that Flame and the 
Ireath of Men feem to require the fame kind of 
lir. 

VI. This is the more confirmed, forafmuch as 
rhen we fuffer’d the Air to go ho farther than the 
douth, and not to defcend into the Lungs, and 
y quick and frequent Breathings, conveyed the 
ime into the Tube, the Candle would continue 
•urning, tho’ not fo bright as when we ufed the 
lellows, which fupplied it with more and f re flier 
dr. 

VII. Having put a little Wax-light in the Place 
fthe Candle, we found that by leaving the crooked 
mbe in the Bottle open, the faid Light burnt 170 
econds. 

From all which it may be inferr’d with great 
appearance of Truth, that the Air in general is 
Vol. II. O o z n©t 
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not only necelfary to Fire, but even, that fome 


particular Parts thereof are only proper for it ; and 
confequently, if it be not eafie to prove, yet it is 
very probable, that Fire is likewife a particular 
Subftance or Matter. For if it had wanted no 
thing more than that fine Element or Principle,- 
which fome Philofophers have fuppofed, and befides 
them only fome coarfer Particles, be they what 
they will, fo that they could by the faid Matter 
only be continued in Motion ; it does not feem 
that either of thefe were wanting here, even at 
the time when the Candle was extinguifhed. For 
of the latter fort, there was enough remaining 
in the Candle it felf ; and according to thefe Phi- 
lofophers, the other fine Matter may with lefs 
Refinance come at the Flame through the Pores 
of the Glafs, than through the Air it felf. Is this 
likewife by Chance, that whereas Fire does ftand 
in need of a continual Afflux of particular Par 
ticks of the Air, the faid Particles are always ai 
hand, and are endowed with juft fuch a Propert 
as will feed almoft all kinds of Fires? How come 
it then, that they dare not likewife maintain, tha 
the Fitnefs of the Teeth and Pinions of a Wheel, 
Clock, or a Mill, or the Wards of the Key for 
Lock, which it is to open, are formed without th 
Contrivance of the Workman ? Since the Ends an 
Pupofes for which they are ufed, fall infinitely 
fhort in comparifon of thofe great Benefits which 
the Aptitude of Air and Fire to each other do de- 
rive to Mankind. 
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S e c t. X, and XI. The Fourth Reaforij and Expert- 

ments. 

If now. Fourthly , we can fhew by Experiments, 
that that which we difcover in Contemplating 
Fire has a great Analogy and Likenefs to the 
Effedls of Water and Air, with refpeft to the 
Matters that are dilfolved therein ; we fhall learn 
farther, that thofe Philofophers feem to come near- 
eft to the Truth, who maintain, that Fire is a par- 
ticular Matter, or a Menftruum , as the Chymifts 
phrafe it, capable of unbinding, that is, of divid- 
ing or feparating very many and almoft all Bodies 
that are known to us; after the fame manner, for 
inftance, as Water a&s upon Salt, and Aquafortis 
upon Iron. So that the burning of moft Bodies 
is no otherwife performed, than by the melting of 
fomeof the Parts thereof in the Flame. For which 
reafon, if there be many Fire-Particles in fuch 
Bodies, as Wood, Turf, or the like, they help to 
encreafe the Flame when they are let loofe by 
burning; and when none of thefe are to be met 
with in Bodies, or when they can’t be unbound, 
the Flame is not encreas’d thereby,* but thofe Bo- 
dies are only melted and render’d fluid in the 
fame manner as we fee Allies and Metals melted 
in the Fire, which don’t burn, but are turned to 
Glafs. And as other Menflruums do either not 
dilfolve fome Bodies wholly, or not in a long while ; 
fo we find fome, but very few, Bodies that are 
capable of refilling the Power of Fire after it has 
long operated upon them. 

Thofe that defire to fee fome Examples of this 
kind of Effefts of Fire, need only confult the Wri- 
tings of Chymifts about them ; and to fave them 
trouble, we fhall prefent them with fome few. 

O o 3 ’Tis 
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’Tis known, that if one put Salt of Tartar and 
pounded Antimony in Water together, that Salt 
ill take hold of the Antimony in a little time,' 
unite itfelf in that Menftrunm with the Sulphur 
thereof, as the Chy miffs delight to call it. After 
the fame manner we find, that the faid Salt of 
1 urt.ar unites itfelf with the Sulphur of Antimony 
when difiolved in Fire, as before it had partly been 
in Water. Now the faid Chymiits know, that' 
whether Fite or Water be chofen for a Menftruum , 
a Mixture of the fame; Properties will relult from 
this Salt and Antimony ; and every one may fee the 
fame by putting Vinegar to both. 

Thus we fee the fume Effefts refulting indiffe- 
rently from Fire and Water in other Chymical Ope- 
rations ; fuch as Coagulations or Precipitations, as, 
they are called by Chymifls ; the Regulm Antimoniu 
being mingled with its Sulphur in Antimony, by 
the means of Salt of Tartar, that unites itfelf in 
the faid Sulphur, is feparated from it by Fire, and 
finks to the Bottom after the fame manner as Steel 
united with the Sulphur-Copperas, when this laft 
is difiolved in Water, and fo in many other Cafes, j 

Thus we find alfo, that the Flame of a Candle is 
always blue and tranfparent at Bottom, but much! 
whiter at Top, becaufc more Parts of the Cotton 3 
and Tallow are there mingled in the Flame, which 
is render’d thicker thereby ; juft after the fame 
manner as when any thick Matter is mingled with 
the Water, which will be cleared: where there is 
a lefs Quantity of fuch Matter, and thickeft or 
moft troubled where the Matter moftly abounds. 
So likewife, when you kindle a Brimftone Match, 
the Flame proceeding from the Brimftone will ap- 
pear at firft blue and tranfparent, but fo foon as < 
rhe Stick or Card, which it cover’d, are diffolved, 
the Confufion of the Parts of both Bodies will ren- 
der the fame thicker and whiter prefently. 

Infinite 
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Infinite Examples of the fame kind might be pro- 
duced to fhew the like Etfe&s of Fire, and the 
Flame thereof, as do occur in other Menftruums , 
which may alfo be obferved in the Turf of this 
Country, and many other combuftibie Matters. 
Thus is Flame tinged blue or greenifh, like Men- 
ftruums , by Copper, as it is upon this Principle, 
that the Engineers underfland how to give diffe- 
rent Colours to their Fire-Works. This feems 
yet farther to confirm what we have faid above, 
namely. That Fire is to be accounted a fluid 
Matter, and like other Fluids, to confifl; of parti- 
cular Parts. 

Sect. XII. The Fifth Re af on, and feveral Experi- 
ments. 

Fifthly , If it be thought, that it has been juft- 
ly concluded, that the Air is a particular Fluid, 
confiding of its own determinate real Parts, only 
becaufe it had an Elaftick Faculty (whereas feveral, 
according to a Phiiofophy embraced at this time, 
maintained the fame to be nothing elfe but a CoL- 
le&ion of all kinds of Particles) why fliould not 
the fame Arguments be as conclufive to hold the 
fame of Fire too ? Seeing that the Parts thereof, 
when put into Motion, do expand themfelves with 
much greater Force than thofe of the Air. An Ex- 
ample of fuch an Expanfion of Fire mingled with 
Water, may be feen above in Contemplation XIX. 
But a more common Pro6f of the unfpeakable 
Greatnefsof this expanfive and rarifying Power of 
the Fire, may be fetch’d from the modem Mines, 
Mortars, Cannons and other kind of Artillery, which, 
in the blowing up of fuch flrong Wails and Bul- 
warks, and in the amazing fwiftnefs of thedifchargM 
Bullets, do rcprefent to every onethe dreadful Force 
of the ratifying Faculty of Fire ; for it is now well. 

O o 4 enough 
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enough known, that thefe Eft'e&s (fcarce to b^j 
believed by fuch as had never feen them) are onl j 
produced thereby. 

It was with Amazement that I read the Expel 
riment of Mr. De Stair ; having omitted to mak. 
the. fame my felf, becaufe the Glaffes belonging t<| 
the Air-Pump, and which are wanted tor tin 
purpofe, cannot be foeafily procured in this Place 
He fays, in his Pbyftolog. Expl. XIX. §.121. that up 
on heating Red-Lead in a Glafs, from whence th| 
Air wasexhaufted, by the Rays of the Sun colle&l 
ed in a Burning-Glafs, the Glafed Velfel, it 
which the faid Red-Lead was contained, burft itj 
Pieces with a great Noife. Now he that knows] 
Firft, that this Red Lead confifts only of the Afhe' 
of burnt Lead, upon which a continual Flame ha 
longa&ed; and, Secondly , that the faid Lea< 
Alhes become heavier by the Operation of thtl 
Flame, and therefore is impregnated with a grea j 
many Fire-Particles, that join themfelves to if 
(fince there comes out a greater quantity of Red j 
Lead than there was of the common Lead put in-] 
to the Fire) can he judge other wife, than that 
thefe Fire-Particles being excited and put intcj 
Motion by the Fire of the Burning-Glafs, dilatecj 
themfelves, and thereby burft the Glafs ? Froi 
this Experiment, fince the Glafs was firft emptiec 
of Air ; and from the firft Experiment of Water, it 
feems that it may be inferr’d, that it is not always 
neceffary to call to our Aftiftance the Force of theij 
Air, which is prefent in Mines or in Guns, in order] 
to underftand the rarefying Force of the kindled! 
Gun-Powder, fince here the whole feems to bt 
aferibed to the Particles of Fire 

The fame feems to be confirmed by the addi- 
tional Experiments of Sir Ifaac Newtons Treatife’ 
of Optics , p. 354. where it is faid, that upon di- 
ftilling a Spirit from Oil of Copperas and Salt- 
petre,' 
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pecre, and pouring the eighth Part of an Ounce 
therereof upon half as much Oil of Carraways, in 
a Place from whence the Air was exhaufted, the 
Mixture prefentiy took Fire, and burft in Pieces a 
Glafs that contained it, of fix Inches Breadth, and 
eight Inches Heighth, juft like kindled Gun-Pow- 
der : This can by no means be aferibed to the Air, 
becaufe the Glafs was emptied of it j wherefore 
the rarefying Power of the Fire muft be confider’d 
as the Caufe thereof. 

? 

Sect. XIII, and XIV. The Sixth Reafon , and an 

Experiment. 


J F r o m what has been faid above, about Red- 
Lead, it feems, that one might infer, that as Air 

I and Water are confolidated with Plants and Li- 
ving Creatures, and help to compofe the Bodies 
, thereof, the Particles of Fire are in the fame man- 
i tier to be found in the Stru&ure and Compofition 
4 of many things, without any aftual Burning, as 
n Water may be in hard Horns, Bones and Wood, 
without rendring the fame Soft or Moift. This 
he Chymifts can witnefs, who have frequently 
liftilled fuch Bodies, without mixing any Liquid 
Matter with them. 

They who have ever feen how eafily many Things 
nirn, and how with a touch of theleaft Spark oP 
ri| 7 ire, they are in an inftant turned almoft all of it 
a dreadful and deftroying Flame/ will per- 
iiaps infiftupon no other Proofs, to be convinced, 
,hat there are lodged in Wood, Turf, Bones, Oil 
and Gun-Powder, a vaft Number of Fire-Parti- 
:les, which as foon as kindled, do all of them 
jperate ; whereas without being kindled, they re- 
nain Quiet and without Motion. 

But for a plainer Proof, how probable it is, that 
fire itfclf may contribute to the Formation of fo- 

lid 
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lid Bodies, the Naturalid know, that there 1 
been lately in the foregoing Age, a certain Sr 
fiance difclofed to the Woild, to which they g : 
the Name of Fhofphorm ♦ Tliis appears .to be 
folid hard Body, that may be handled ; but put 
into warm Water, and it will aflame any For 
and retain it after 3 ds Cold. So that the Mak< 
thereof ufe this Method, to colledt a great ma 
fmall Balls, in which Shape it oftentimes con 
over firft, into one great Piece. Now, that tl 
Matter, if not wholly, yet for the mod part cc 
fills of a Hill Fire, is plain from hence : that 
you let it lye for Years together in co.d Water ( 
a great Quantity thereof in my Cudody has lain 
above ten Years) it will not burn ; but being l 
ken out of the Water, the Warmth of a Mai 
Hand will prefently produce a Light in it, and 
Fiame too, tho’ not fen Able, and if you fpreac 
little- of it upon the Skin of your Hand, it w 
feem as if a little Flame rofe from it, but wi; 
out burning: But if you encreafe the Warmth 
this Phofphorm a little more, it will prefently ex< 
its Heat, and be changed into a confuming ai 
unextinguifhable Fire, burning till nothing hard 
remains of it, excepting, as fome fay, a lit! 
Sower Liquor. I never burnt it in a great Oua 
tity, but have found by Experience, that tl 
Warmth of the Sun will kindle it ; and that win 
one rubs it hard upon a Cloth, the fame will tal 
Fire; as likew.Te, that when fome Body h< 
fmear’d his Face over with it, that he might fliii 
in the dark, and afterwards moving fo much as l 
get a kind of a Sweat, it burnt ali the Hair e 
his Head, and had like to have oceafion’d muc 
greater Mifchief. But we fhali fpeak more larg< 
ly hereafter concerning this Phofphonis. 

But that befidcs all this, Fire joins and fixes i' 
felf to many Bodies, has been plainly enous 

prov’ 
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.roved by Mr. Boyles Experiments; and it is 
(firmed by many, that the Beams of the Sun coi- 
ned in a Burning-Glafs, and pointed for a tiint^ 
gainft Antimony, have encreafed the Weight 
lereof. 

Yea, fince Fire as well as Water, Air and Earth*. 
1 ave been upon Enquiry, found in the Compo- 
tions of all Animals and Plants, what Reafon can 
ny one alledge, that the three laft fhould be 
(teemed particular and determinate Beings any 
lore than the firft > We fhall not. reckon the other 
roperties of Fire, fince this feems fufficient to 
rove, that it is a very particular Matter, at lead 
iat it is very probably fo. 


Sect. XV. ConviElions from the foregoing Ob- 
, fervations. 

N o w, whatever the Nature of Fire may be, 
m any one ever fancy, with perfect Tranquility, 
iat fo Noble a Creature is found in the World by 
lance, and without Defign ? The Beauty where- 
is fo great, that whereas the Ingenious Painters 
n imitate the Colours of all things, they are only 
labie to reprefent the Glance of Fire ; the Be- 
fit of which is fo univerfal, that without it, the 
'orld would be deprived of Warmth, of Light, 
Fertility, and be nothing but a difmal Solitary 
abitation for thofe that dwelt upon it : Even 
far. that there is hardly any thing to be found in 
c World, the Preparation of which for the ufe of 
lankind, is not wholly, or for the raoft part 
ving to Fire. Not to mention the illuftrious 
fe thereof, by which the Enquirers into. Nature 
ive made it, as it were, one of the chiefeft Keys, 
herewith to unlock the moft hidden Secrets of 
ature. Yea, if Fire has its Exigence by Chance, 
?\v can any one who believes it, deliver him- 
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fclf from the dreadful Apprehenfions, that citl 
by the fame Chance, or by an unavoidable C< 
currencc of ignorant, but ncceffary, Caufes, i 
World may to morrow, or fooner, be deprived 1 
Fire, and he himfelf condemned to perpetual Da. 
nefs, and to a moil miferablc Condition ? 

Sect. XVI. The great Quantity of Fire in tt 

World. 

N o w if one of thofe Philofophcrs, who i 
happily doubts of the greateft Truths, be fore 
to acknowledge by what has been faid above, tl 
hardly any Living Creature can fubfift without f 
ufe of Fire ; let him go on and obferve, what gr< 
Abundance of it is to be found every where; a 
how being at hand inalmoft all Subftanccs, itdc 
as it were, offer itfelf to the Service of all M< 
and is found ready without their taking hardly a 
trouble about it. 

To fliew that this is true, it will not be nee 
fary to fearch for Demonftrations, nor a long Ch; 
of Arguments in the Depths of Philofophy. V 
know well enough, that it is to be met with ii 
manner every where ; as in almofl all Plants, ef[ 
dally fuch as confift of Wood, and which co: 
pofc whole Forcfts, in the moft part of Anim; 
in their Bones, in their Flcfli, in their Blood, , 
which being dryed, will burn ; in fo many Min 
rals, in Fenny Grounds, in Coals, in Brimftor 
in Salt-pctrc, yea even in Stone itfelf ; all whii 
Mankind arc wont to make ufe of after fo mai 
Ways, when either their Profit or Pleafurc r 
quire it. 


Sec 
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£C T. XVII. The Wtfdom of him that refrains the 
Power of Fire. 

Now if all this cannot induce an obdurate 
k theift to acknowledge either Wifdom or Defign 
\ the Creator, or Goodnefs in the gracious Giver 
f this Fire, let him contemplate the vaft Quan- 
ty thereof that is found in the World, and the 
:rrible Powers of the fame : And then let him 
:11 us, whether he cannot therein difeoverboth the 
/ifdom and Power of him who preferves the 
,arth from being deflroyedjby Fire ; fince fo rag- 
I ig a Matter that is to be met with in fuch great 
lenty every where, is after fo wonderful a manner 
ridled and retrained from exerting its Confuming 
‘acuities, and yet fo readily offers itfelf to the 
ervice of every one that wants it. 

That this is not a vain Imagination, is as clear 
s the Day; becaufe there is not only a Quantity 
f Fire fufficient for all Purpofes throughout the 
Vorld, but even fo much of it, that no Body 
ould think thereof without Horror, if he were 
ot allured that there were not an over-ruling 
’ower that holds the fame in his Hand. 

Sect. XVIII. An Hiftorical Account of Fire in 

the Earth. 

Moreover, if we look upon the Earth, how 
an we avoid being alarmed, when we find fo many 
’arts of it filled with Fire ! In our Watry Holland , 
ind even in the drained Meers and Fenns, Expe- 
dience has frequently taught us, that the Vapours 
exhaling from the Pits and Wells of the Peafants, 
having been accidentally fet on fire by a Candle, 
aave mifcrably confumed both Men and Houfes. 


But 
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But to be yet further convinced of the Dang 
in which the whole Stru&ure of this Globe 
according to all Probability, on account of t 
Quantity and devouring Faculty of the Fire hid 
the Bowels of it, we need only confult Hifto 
concerning the number of fubterraneous Caver 
of Fire and burning Mountains, in which a' nat 
ral Gun-Powder, if there be not yet fomethii 
more violent, does fo often exert itfelf in all i 
dreadful Efte&s.t From whence otherwife dp pn 
ceed the terrible Eruptions and Eru&a.tions i 
Fire of theFamous Monte GibellOy or JEtna, in Sicil 
By the Force of which. Stones of 300 lb. ut. hai 
been thrown out to the Diftance of feveral Mile 
and whole, Rivers of Fire flowing out of .it, hav 
confumed- every thing round about it. In the Ye; 
155.7, it occafion’d an Earthquake throughout th 
whole Ifland, with the Deftruftion of many of th 
Buildings; whilft Noifes, like the Difcharges ( 
the greatefl Guns, were heard, and rent the Eartl 
thro* the Openings of which, the Fire burfl: out i 
fuch great Quantities, as to deftroy every thin 
five Leagues about this Mountain. This grea 
burning Mountain, according to the account c 
Borelliy does' contain in Circumference at the Foo 
or Bottom of it, about a hundred Leagues ; am 
there might be a whole Book writ upon the dif 
mal Effedis of it. 

Had this been the only Place of the Work 
where fuch a thing had happened, our unhapp] 
Philofopher might ftill have been eafie, flattering 
himfelf, that it was an uncommon Extent, andrha 
there was no Danger from thence to the whok 
Earth : But he woift be fo eafiiy comforted, wher 
he finds in the Relations of all Geographers, 
that the like burning Mountains are to be met 
with in all the Corners of the Earth, 


The 
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, The Monte di Soma , or Vefuvin 5, lying not far 
am Naples, is both now, and has been for many 
kges a Volcano , or burning Mountain; as is Hecla 
Iceland , which rages oftentimes no iefs than 
EfHii, vomiting out prodigious Stones withater- 
ble Noife. 

In the Ifland of Java, not far from the Town 
f Panacura, a Mountain broke out in the Year 
5S 6, for the firft time difcharging fuch Quantities 
f burning Brimftone, that above 10000 Perfons 
the Country round about were deftroyed there- 
, dth, and calling out great Pieces of whole Rocks 
. far as the faid Town, accompanied with fo dif- 
ul a Smoak, that the Sun was covered with it, 
id the Day almofl turned into Night. 

The Mount Gonnapi , in one of the Iflands of 
uada, that has been .burning about feventeen 
ears, broke from the reft with a terrible Report 
1 the Month of April, of the faid Year 15 ; 

irowing out a moft dreadful Quantity of burning 
latter, and great Red-hot Stones, of the length 
f a who'.e Fathom, as they were found in the Sea, 
elides fuch a prodigious Number ‘of the fmalier 
>rt, that they tender’d the Sea in a manner lin- 
kable, whereby the Fifh were fuffocated, and the 
/aters boiled as if they were in a Kettle with Fire 
nder it. 

There is likewife another Mountain upon the 
land Sumatra, which fmoaks and flames juft like 
’Etna. 

The Earth in the Molucca Iflands calls out Fire 
i feveral Places, and frequently with a hideous 
Joife ; efpecially a Mountain in Ternate. 

In one of the Mtorijb Iflands, ly ’rg 60 Leagues 
iftant from thofe of the Molucca , there happen ve^ 
y often Earthquakes, with Eruptions of Fire ar.d 
lilies; and j thofe fubterrarerus F'Vcs h-’p fo 
;reat a Strength, that they call out glowing Strnes, 

which 
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which appear like whole Trees $ and the Roc» 
thcmfelves are therby burnt and confumcd ; wh ■ 
the Mountain which reprefents .a frightful Flan, 
roars with a terrible Noife, as if there were 
continual Thunder, or Difcharge of the great \ 
Cannon. 

In Japan, and the Ifland about it, there are ir, 
ny little, and one great burning Mountain. 

In Tandaja, one of the Philippine Iflands, the 
are found many fmall Fire-Mountains ; and one 
the Ifland Marindica, not far from them. 

The like are found in North America , in the Pr I 
vincc of Nicaragua ; as alfo in Peru , among the j 
Mountains that make the Ridge of the Cor diller 
near the City of Arequipa, there flames aMounta 
continually, which caufes the Inhabitants to live 
a perpetual fear, lcafl: it fhould burfl: fomc time < 1 
other, and fwallow up the Town. There is lik 
wife one near the Valley Mullahalo, which beinj 
open'd by Fire, did caft out gteat Stones, and l: 
the Cracks arid Noife that it made, put even veil 
diftant People into a terrible Fright. 

There be alfo feveral burning Mountains in tli| 
Diftrift that lies on the Eaft-fide of the River Jt 
nifeea, in the Country of the Tongeji, fome Week] 
journey from the River Oby , according to the Re 
lations of the Mufcovites j as alfo near another Wa| 
ter called Bejida. 

They who defire to be farther informed of thefe 
and other Places of the World, where Eires havij 
formerly appeared out of the Earth and Mounl 
tains, may confult the Cofmographers and Geo' 
graphers, fuch as Varenius , &c. 

That which is related in the Hiftory of the Roy*| 
al Academy of Sciences for the Year 1708, is par- 
ticularly remarkable, namely, that near the Iflant 
Santorini , in the Year 1707, there fprung up a new. 
Ifland from the Bottom of the Sea, in which,' 

about. 
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about the End of Auguft , the fubterraneous Fires* 
iiii;ch at firft made a terrible rumbling, burft out 
tc iaft with fuch violent Noifes, as if fix oc feven 
Pieces of great Cannon were difcharged at the fame 
time, and made continually new Rents and Open- 
ings, through which fometimes a great Quantity 
Afhes, and fometimes fo vaft a number of little 
! lowing Scones, were cafi up into the Air, that 
jiey made a little Ifland near that of Santorini , 
'jWbere they frequently fell down, making it appear 
*1 if it were all on Fire : Befides that, there were 
1 faqaently feen huge burning pieces of Rocks tofied 
' afo the Air Ike Bombs and Carcalfes, with fuch 
. Force, that they were carried feven Miles before 
bey dropt into the Sea. The reft of thefe terrible 
‘ Tircumftances may be read in the abovemention*d 
lice. 

n 

4 

JS e c t. XIX. Fire in the Air , and an Experiment. 

Now if we pafs from the Fire of the Earth to 
lac of the Air ; muft not even the moil obftinate 
.Ltheift acknowledge, that this Element is Iikewife 
|.!1 thereof ; in Cafe he ever faw the fame diftur- 
|ed and put into Combuftion by Thunder and 
.lightning, and the dreadful Effects thereof? Bui 
I ppofir.g it to be in the midft of fine and calm 
reather, ar.d a bright Sun-fhine, yet even there 
held he not reflect, without trembling, upon the 
ear Quantity of Fire wherewith he is Lrrounded, 

. pecialiy, if ever he had an Opportunity to ob- 
* eve the Effects of great Burning-Glafies, which (by 
„ dy collecting the Beams of the Sun into a Place 
much fmaller, as the Focus is fmaller than the 
iperficies of any fuch Burning-Glafs) can kindle 
Fire of fo terrible a Hear, that in a few Minutes 
1 will do that which our gteateft Fires are not 
1 rie to do in Hdurs, Days, yea. Months and 
* V 0 1 . II. P p Tea zi 
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Ye'ars,- of which more largely in another place t 
Hilt to fhew here, that the Air, even warmed wit! 
a kitchen Fire, acquires a fufEcieut Quantity a 
rife Heat thereof t6 do harm, one need-only tak< 
apofitfied Silver' or Tewter Spoon; 'and put' the, 
Cavity of it agai'nft ‘the Fingers, and hold it faf , 
witlitlfe Thumb, ia'fi/cfia manner thaf'the Handl< 
of it' may dick out kbout half way above the Fore ‘i 
finger. Now' if yoii hold the' Back of you-' 
Hand, and the Concave part of‘the-,S£>oon againf 
the- Fire, fo~tliAt the Appearanp 1 ^, or Image o 
the' F(re colle’dfed therein, throw's a bright an< 
enlighten’d Spot upon the Forefinger,* you wil 
find, that the Fire' which is in the Air, being re 
fle<5ted from the Cavity of the Spoon upon the Fin 
ger, will burn the fame intolerably, even whilfl tfii 
Hand fuffers no Inconveniency from the Fire itfelf 
and the Air about it, and is only fenfibfe of a mo 

derate Heat) v • v - : * 

But to be entirely convinced of the great Quan 
thy of Fire in the whole Univerfe ; Let any Bod;j 
vlewf with Attention the Sun and the Stars, whid 
do” not only fhew' themfelves to us thro’ Tele 
fcopes, but even to our naked Eye ; and let hin 
confider, what a vaft quantity of Light defcend 
from them tous,.whjch is either plain Fire itfelf 
or at leaf! brings along with it the mofl fubtil Fin 
imaginable : And then ask fuch a one, whether h 
be t not convinced of” the Probability of what wi 
have Laid, and particularly of this, 1 that the Hea 
vehs like wife do contain Fires, the Number o 
which exceeds all Conception. 


tele 
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!S e c t. XX. Conviftio'ns from the foregoing Olfer- 

'nations. 

No w to come to a Conclufion of all thefe Mat- 
:ers ; let a Man ferioufly confider with himfelt all 
:hac has been juft now related concerning the Fires 
n the Bowels of the Earth, or thole of the Air 
ind Heavens, and let him tell us, fince the Pro- 
perty of Fire is fuch, that when once put into Mo-, 
ion, it will kindle every thing that is capable of 
aeing burnt or inflamed, and wholly deftroy the 
ame, whether it does not appear a greater Wonder 

0 every one that argueS' rightly, that the Earth; 
vith all about it, is ftillfubfifting, than that it ha£- 
ot long fince' been entirely devoured and con- 
imed by fo many Fires as are in and round about 

Certainly, if the Volcanos, or burning^Mouh^ 
tins, that' are to be found in all Corner's of, die 
/ orld, had a Communication with each other byr 
ibterraneous Rivers of Fire (as many think may 
e proved by Hiftory and Experiments) it is hard- 
conceivable, that it cbuld have continued inbe- 
g to this very Day. . - 

And confequently, that which the ChtiftianS 
>nfefs, arid St. Peter rriaintainsin his Second Epiitle) 
iij. v. 7, 10, 12 does not deferve td be fo much- 
livill’d at ana derided, as is done by fome Atheifts^ 
limely, ‘T’hht the Heavens and the Earth which are 

1 xu, by the fame Word are kept in Store , referred un~ t 
jl Fire again f the Day of judgment and Perdition of 

wgodly Men. -in the which the Heavens fall pafs- 

fvay with a great Noife, and the Elements fall . melt - 
*"> : tb fervent Heat ; the Earth alfo, and the. Works 
iiat are therein , fall be burnt up.- He repeats the 
' Ime in the 12th Verfe,: Looking for and . hajlirgtd 

t? coming of the Day of God, , wherein the Heavens be~. 
ir op Fire fall be dlffhlved , and the Elements fall 
| Vol. XI, P p 2 melt 
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pielt with fervent Heat. Since Nature, and the ;1 
dreadful number of fo many terrible Fires that are 
found almoft every where, in the Heavens, in the/ 
Air, in the Body of the Earth, and almoft in every 
thing that it produces (as has been {hewn before) 
ought to make every one believe, that the De- 
ftru&ion of all things by Fire, has long been at the >' 
Door; and chat it is a certain Miracle, that the 
World has not fooner felt the Effe<5ts thereof. 


Sect. XXI. Convictions from refraining the Foiuer 

of Fire. 


Bu t after all this, add yet fomething more, by 
which a Divine and Over-ruling Power is as fen- 
fible, as if it were felt by the Hand : Can any one 
imagine, that it is by mere Chance, and without 
Wifdom, that fo terrible a Creature, which b 
one Angle Spark can be put into Aftion, and intc 
the moft violent Motion, is bridled and curbed 
from doing Evil, and moreover compelled to b< 
beneficial to Mankind in innumerable Manners 
and infinite Occafions ; and that there is no Di 
re&ion neceftary thereto, to prevent the fame fron 
putting the whole Globe into a Conflagration, a: 
it fometimes does feveral Parts thereof ? Can w< 
here difeover no Goodnefs nor Wifdom of a Great 
Mighty and Gracious Ruler, fince by his Powe 
only, this raging Matter is, as it were, imprifon’t 
in Pitch, Oil, Brimftone, and whatever elfe is 
proper Food for it ; and that he does not fuffer i 
to break out to the entire Deftru&ion of all Things 
Thatbefides this, he does deliver to Mankind th 
Keysofthefe Prifons, which can at any time fe 
free this tamed and chained Prifoner, and fet it a 
full Liberty, only by rubbing one piece of Woo* 
again ft another, by ftriking Steel upon a littl 
Stone, by putting a very fmall quantity of Fir 
*■-•••• • • - t 
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ro other combuftible Matters, an d in ftiort, after 
infinite other ways, as often as the Service thereof 
is necelfary ? Again, if the bridling ail this Fire is 
brought about by Chance, how can any one re- 
main without a continual and deadly Fear, left by 
the fame Chance, which is no more determined 
to one Objedt than to another, this imprifoned 
Fire might (hake off its Fetters, and fo produce a 
moftmiferableDeftru&ion, in the moft difmal man- 
ner, of every thing that ftands in its way ? 

Let now a Philofopher, who will not admit of 
this, in order to be convinced, ftep once into a 
Magazine of Gun-powder, where a great Quan- 
tity of that Matter is laid up : Now if Experience 
had not taught him before-hand, would he have 
eafily believed, that in fuch a black and unfightly 
heap of Grains, fuch an unconceivable and dreadful 
Quantity of Fire were hid and locked up, in which 
he could neither difcover Light, nor Warmth, nor 
any fort of Motion ? and yet, by the fall of a little 
Spark of Fire into this feeming unapt Matter, it 
would be in an inftant of Time turned into aeon- 
fuming and deftroying Flame, the Violence of 
which would rend the Earth, and caufe even re- 
mote Houfes and Walls to fly up in the Air, and 
fall down in Heaps of Rubbifh ; infomuch, that 
the ftrongeft Towers, nor even Rocks themfelves, 
how folid foever, would be able to refift the Force 
thereof. 

And to the End that our Philofopher may not 
flatter himfelf with this poor evafive Comfort, 
that there are but few Magazines of fuch deftroy- 
ing Matter, and that but few People have occar 
fion to come in the way of J em, let ’em confult the 
modern Writers of Natural Hiftory ; or let him 
only confider with Attention, the Experiments and 
Relations of the prefen t and paft Years $ and then 

P p 3 the 
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the vail quantity of Thunder and Lightning, an< 
the frightful Eruptions and dreadful Havock mad* 
by fo many Earthquakes and burning Mountains 
and he will undeniably be convinc'd, that it is no 
only in the Magazines or Mills of Powder, tha 
he is to apprehend the Effects of Brimftone ant 
S'alt-petrc, which are the Ingredients of Gun-pow 
der ; but that likewife the Air and the Earth, lil 
they be not full of a natural Gun-powder (as form 
Philcfophers, and not without Reafon, have 
thought} arc at leafl endowed with fo violent anc 
dreadful a Fire, that the Eft’cSs of it does, not onlj 
equal thofc of Powder itfelf, but in innumerable 
Cafes, does incomparably exceed it; altho’ it fc 
often appears entirely inactive. 

s e ct. XXII. After what manner the Fire of the Ait 
and Heavens is preferred. 

f 

No\v if that Fire which is imprifon’d upon the! 
Earth in fo many Places, and in fuch various Bod 
dies, and hinder’d from breaking out for. the De-j 
ftru&iqn of all things, does difcover a great and 
mighty Preferyer ; To that even an iAtheift cannot 
pr dare not prontffe himfelf one Hour’s Security, 
if it were not an all-protedting Providence, but 
only unknown Laws of Nature, or mere Chance, 
operating indifferently this or that way that in- 
terven’d : How much more then is a Wonder- 
working and an Adorable Ppwer viable from 
hence, thar fuch an unceivable Quantity of Fire 
can be kept up in the Air round about us, with- 
out putting every thing into a Conflagration ! And 
not tq (peak of Lightning again, is it not demon- 1 
Arable by the modern Burning-Glafles, that Light 
itfe.if, as it is derived to us from the Sun, being a j 
little more clofely comprefled or colleded, would 
jpe capable of converting the w^ e Globe (nothing 

■ ■ - •- ' ' • ex* 
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excepted) into a glowing Ocean, much more dread- 
till than that'which is feen in the-Glafs-Houfes , or 
in the Metal Smelting-Houfes. 

Now I firft ask thofe People that cannot difeo- 
ver in all this a Divine Direction, to what Ca.ufe 
’t is owing, that the Globe of the Earth is placed 
andftill continued at juft fuch a Pittance from the 
Sun; fo that the Fire thereof can only warm, en- 
lighten and fertilize the fame-.? And how it hap- 
pens, that it is not removed to fo great a Pittance, 
asto be render’d entirely barren by Cold, or brought 
fo near to the Sun, as to be burnt up and turned 
into a glowing Heat thereby ; fince-it is plain 
enough, that nearer to the Sun the Light is more 
clofely comprefled in the fame Space, and confe- 
quently has much greater Force in burning ?• And 
whether it- be conceivable, that among fo many 
Millions of Places that might have been pofl'efs’d 
either by the Earth or by the Sun, in the vaftfpace 
of the Univerfe, there is juft one Angle Point cho- 
fen, where only it is moft advantageous to this our 
Globe, without any End or Defign? 

Secondly , Since, if the Light came down to our 
Globe fo clofely comprefled, as it is near the Sun, 
the Earth would undergo a much ftronger->and 
more violent Heat than what we obferve in. the 
Focus of great Burning-Glaftes, wherein, in the 
Space of a Minute, all kind of lyfe^s fall down in 
glowing Props, fer the fe Philofopl^efs tell us, whe- 
ther .any more proper .Means could h^ve beep 
imagined by them or others, , -to. fecufe the Earth 
from fa -dread fitt a Heat,- than to bind the Light to 
fuch Law_s,^by yyhich every; tjiintg th^t proceeds 
from one Poirt^j js dijGfipatpAfnq fcatter’d-j jnfo- 
much, that the Right Lines, which it describes by 
its Beams, the farther they flow from their Source, 
the more diftant they become continually from 
.each other. This Diflipation or Scattering of 
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Light, the Mathematicians exprefs by the Term o 
Diverging , and they prove the fame by numerous ' 
Experiments, by which, befides that, as we have 
faid above, the Earth is preferved from the mof 
dreadful Conflagration : This great and unvalu 1 
able Conveniency is conveyed to Men, that all 
things, and one and the fame Point of many, maj 
be feen at the fame time on all Sides. Of al 
this, thofe who have no Skill a| all in Opticks 
may for greater Clearnefs confult what has beer 
faid in Contemplation XII. 

Sect. XXIII. ConviSlions from thence. 

A n d can thefe unhappy Men flill fancy thau 
there is neither Wifdom nor Power in all this; tc 
wit, That all the Rays of Light which is deri 
ved down to us from fo immenfe a great and fierj 
Ball (as we may fuppofe the Sun to be in all ap 
pearance) do fufliciently Diverge , or are fcatter\J 
abroad, before they reach this Earth ; and that 
it is without any Defign, and only by meer Chance,, 
that fo a&ive and violent Matter as are the Parti- 
cles of Fire, which if prefsM together, or united 
in a Point, would, as in a Furnace, turn all things 
into a glowing Sea ; and notwithstanding its being 
continually protruded with fo fwift and terrible 2 
Motion, is yet fo ftridly bound and confined by 
thefe Laws of Divergency , and continues fo, that it 
has never departed from them in fo many thou* 
fand Years following ; and that all Men whatever, 
can enjoy nothing but the greateft benefit there- 
from, altho* its dreadful Motion produces other- 
wife nothing but general Deflrudion. 
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Sect. XXIV. All the Water in the World not 
fufficient to extinguijh this Fire j Jbewn by feveral 
Experiments, 

There remains ftill to remove one Subter- 
fuge, which feems ftill of ufe to thofe that deny 
• a Divine Providence, namely, that how plenti- 
ful and how terrible foever the Fire may be which 
*is fouud in and about the Earth, there is yet a 
fufficient Quantity of Water to preferve the fame 
from being burnt ; fo that upon this occahon, it 
does not feem neceffary to al'cribe fuch a Prefer- 
yation to a particular Favour and Forefighc of 
God. 

I ftiall not objeft to this, that there are even 
fuch Bodies containing fuch Fire-Particles within 
.hem, that can only be put into A&ion by Water, 
of which a Lime-Kiln and ^Iill, not many Years 
ince,. has been a fad Example, which by the 
creaking of a Sea-Dyke, and overflowing of the 
Water till it reached the Lime, was entirely burnt 
down : Befides, many other Inftances that may be 
Drought from Chymiftry, to prove, that a Cold 
.Matter infufed in Water, will become intolerably 
not, and fometimes break out into a clear Flame : 
Thus Oil of Vitriol, upon putting cold Water to 
will make the Glafs in which they are mingled 
-O hot, that one fhall not be able to hold it in ones 
fame will likewife happen, by pouring 
:old Water upon that which remains from the 
>ublimation of the Lapis Hammatites , and Sal Ar - 
noniacy and in many other Cafes. 

But it is an Experiment known to the greateft 
) Enquirers into Nature of this Age, that Living 
sulphur, mixed with Filings of Iron, and kneaded 
f° a P° u £h, by the Addition of cold Water, wilf 
iin a few Hours time become warm, and at laft be 
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fee on Fire; couching which, the Phyficb of N 
Hartjoeker , the Opticks of Sir Ifaac Newton, as ah 
the Registers of the Rdj/al Academy France, ma. 
•be conhilccd. 

Now, whether this be one of the Caufesof tlr 
Subterraneous Fires, Earthquakes, and the lit 
Motions, we fh’all not h.cr'e nicely enquire into 
but at leaft it is Uhqueftiolubly true, that there a 
Matters of fuch a Nature iri the Earth, whic 
far from being fecurcd from burning by Water, a- 
kindled thereby, and complcatly fee on Fire. 

And to ihew farther, that there arc alfo certa; 
Matters which are capable of burning in Wati 
itfelf with great violence, without being able t 
be extinguifhed any wife thereby, we need on 4 
caft our Eyes upon that fort of Fire-Works, whic 
firft performing their Operation under, and the 
above the Water, do thereby reprefent an unei 
tinguifhable Fire. To this pnrpofe, I find tb 
little Experiment in my Notes, of thy 29*/; of 01 
We took a little Caijtouib, or Calej of the 
kind which they ufe in making little Serpents c 
Squibs in common, Fire-Works, and filling th 
fame with Duft of Gun-powder, without addin 
tp itf the Cracker or Bounce with Grained-Powdci 
we tied it to a little Stone ; then it being kindled 
and dropt into a Glafs filled \yith Water, we ob 
ferved it to burn under the Water, and in the dar 
of the Evening, to give a great Light. 

Now, fince there is in thy World much Brim ^ 
ftone and Salt-petrc (of which Gun-powder doe ' 
partly co’nfift) w;hci\ tliey. hyve once taken Fire 
they cannot cafily be extinguifhed by Watcr,whicl 
does fufficicntly appear from what has been jul 
now faid ; as it docs likewife from the frightfu 
Eruptions of the Subterraneous Fites, which hay.j 
oftenrime burft out from the bottom of deep^Seas, < 
of v^hidi we have given an Infiance byforfy tn tjjc 
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Cif that happen’d not long fincc, of the new- 
born Iflacd near that of Santorini. 

f W1 " 

Slot. XXV. Some Experiments about the 

Vbojphorm. 

b , woes the foregoing Experiments, the reft- 
Lefc Cur.ofity of Chy mills enquiring into trie Na- 
pMc or all things, has fome few Years fince re- 
pealed to the V/oridafprt of Collection of Eire 
f'<f which v/e have already made feme mention 
mkvt) called the Phofphorus , which feems to be 
pfo'e fcatter’d in the Air, and oftentimes in 
[JA'iCr itfcif, and being prepared by the accefiion 
Iflfar.y Heat, may be reduced irrp a perfect Flame : 
llrtoog feveral Experiments which we have madp 
this Phofph'/rus, 1 find the following uporj 
ny Notes ; 

I. That it has been often found, that a certain 
(Cgree of Warmth wasneccfiary to ma^e the Pbof- 
h*rut yield a Light or burn : 

For in the Winter, or [January \ 6 y 6 -, a little bit 
i it upon a Paper, lying upon the fide of the G’afs 
receiver of the Air-Pump, in a place that was r.ot 
/arm, wai obferved to give no Light ; but on 
kc contra 1 '/, fome of ir being put upon the Hand, 

: prefentfy fhined ard flamed, but without doing 
rty hurt. The fame being repeated feveral 
,me», always produced the like Effect. But oe- 
ig put into a iitt!c Bottle, that was made fome- 
<■ h 2 1 warm, it did rot only burn, but remained 
ordr.g, tho* the Air v/25 quite pump’d cut of 
he Recipient, into which it vas put, and alfo 
fterwatd, when the Air v/as let in again : So that 
- appeared from thence, that this Fire, different 
om many others, would equally b~m with or 
/itho-t Air, 
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We likewife faw, that the fame Phofphorus bcir \ 
put upon the Duft of Gun-powder, and held 
a Paper at fuch a Diftance from the Fire, as a M; 
may ho.d his Hand without uneafinefs, both of *e j 
prefently took Fire : The fame happens whethf 
you ufe the Duft of Gun-powder, or the roun 1 
Grains of it with the Phofphorus. From wheni 
the foregoing Aftertion, viz,, that Warmth w;< 
neceifary, does likewife feem to be proved. I 
likewife from hence, that upon rubbing the Pho 
fhorus upon Brown Paper, and warming the fam< 
it will burft out in a perfed Fiame. 


II. In another Experiment, we took fomeof tl 
fineft Parts of Duft of the Phofphorus (which i 
the Diftilling are drawn over together with tl 
rounder and larger Pieces) and put it into a litt 
Veifel, with Water upon the Fire ; where after : 
had boiled, we perceived, that in the empi 
Part of that Veifel, there appeared a great Ligl 
at the Top of the Water, and fome little Piece 
as if. they were burning, floated upon it. 

From hence it is plain, that thefe Fire-Parti 
cles, with the requifite Degree of Heat, wi 
likewife burn in Water ; and that Fire can alf 
pafs thro* Water, and produce a Flame upo 
it, without being extinguiflied therewith : 1 
can’t be objeded, that there are not fufficier 
Pores or Paflages in the Water for it, fince i 
the foregoing Experiment, SeEl. XXIII. whe 
the Gun-powder burnt in the Water, a thic 
Smoak afcended, as pafled thro’ the whole dept 
pf the Water. 


/ 


1 


III. We put the Water, in which the Paid DuJ 
of the Phofphorus was boiled, into the Recipient c 
the Air-Pump, and obferved that fome of the ftna' 
lqrninous Particles preferved their Light till th 

Glaf 
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jlafs was almofl evacuated of Air ; we likewife 
aw, that every time that the Air was pumped 
»ut of the Recipient, a great Light rife out of 
he Bottle that held the faid boiled Matter : From 
vhence, as well as from other Experiments, it 
eemed to follow, that the Fire of the Phosphorus 
lad an Elaflick Power, which exerted itfelf when 
he Preffure of the Air was leffened. 

IV. The faid Water being afterwards cold, and 
>aving flood about an Hour in the open Air, it 
vas obferved, that whilflit was unmoved it yield- 
ed no Light at all, nor could any Part of it be 
een in the Dark, but being fhaken, it fired (as we 
peak upon this occafion) or flafhed after the man- 
ler as Sea- Water does in Summer: And we found 
ilfo about a Week after, that the faid Water, upon 
haking the Glafs in the Dark, did Hill give Light 
ike the Water of our Ditches in a hot Summer, 
lotwithflanding that the Glafs remained always 
inflop’d and open. Yea, it may be inferred from 
ience, that Fire does likewife cleave to Water. 
A.nd if the firing of the Sea, * and fome of our In- 
,and Salt-Waters proceeds from this Caufe, that 
fuch a Subfiance cleaves or joins itfelf to them, 
one may likewife conclude from thence, that (how 
[Irange foever it may appear) Fire does alfo 
mingle itfelf with Water in a great Quantity, 
without being extinguifhed by it, if there be but 
the leafl degree of Warmth therein. 

V. I mufl add hereto, that this Phosphorus , with 

which all thefe Experiments were made, had lain 
at that time four or five Years under Water, and 
had been kept in the fame ; fo that even Water be- 
ing cold, feems to be capable of ferving for a pro- 
per place to keep Fire in, and from whence the 
.fame Fire remaining unextinguifhed, may upon all 
occafions be produced. VI. Now, 
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VI. Now Whether we may from hence forrill 
an ' Hypothefi^, that' this ignite Mattferowes ill 
birth either to the Air, or to the Rays of the Su'J 
' that are' theVeiriy (In ce the Urine of Animals ca | 
produce nofirch 1 Phbfpht>rUs y without having bee 'l 
a 3 long tittle expofed to the' open Air and Light c f 
the Sun, and likewife thoroughly fermented and pd I 
trifled ; ,as alfo, whether the Caufe why tins Fi,r 
cleaVesf tb'thfe fermenting Urine, be on adeouht oil 
its SMfnefs, 1 ’forafmuch as in" Other Wearers alfo J 
which'’ atre fait or brackifli, fuch Fire or Flame i j 
commonly obferved, wir* ate not' yet ripe ehOugll 
in f , hy(ical-'K J n<fwlege to determirfe anything aboil I 
it hereV This/is' certain, that wflenthe' Ait ancl 
Light haye'a&ed a long' time uporiahy fuch Matter 1 
rfiany PhbfyhQi'us's will J proceed from thence j anti 
that there is a yery great quantity of Fire fcatte'^cl 
in' the Air, Which exerts itfelf in (drae manner infill 
hieteo^butiflLightnin^ particularly, aftet'a'diead'- I 
fllLntapner. i^ow Lightnihg, quite contrary toi 
the Nathre J of Other Fires, feems to want nothing 1 
Bui the'UeaLof the Sun to kindle it; and accdt'd-l 
ihgly it* is^ obferved to* b'e moft frequent in hot! 
Countries 3 , arid with ushn'tyaftn Weather. This! 
likewife feems to be one ofthe particular' Properties 1 
of'theFipe'w'hith isfoundin the Phdfyhoru?,' that aril 
almoft common Warmth', 'yea; filth a one as is'hard- 1 
ly able to kindle a Fire, or Gun-powder, will yet feC 
the fame a burning : An‘d Wh'en it burns v , we fee', 
that like Lightning it breaks outfometimes with 
feveral Repetitions of neVIflamCs as I'find l in‘ my 
Notts, 1 tnit when I ht\^ k/Phofphbrus v in 3. 

Bottle 1 exaftly* over a biirniri^ Candle. . . ‘J 
I don’t know whether' others can (hew fuch'a'' 


Fire, eveh alfd a Liquid Matter, that can beyprCy 
fently fet‘ on' burning fb ekfily’ as this Phofpkorh'sl 
only by the fie&t of one' OFdur Summer Days.; but 

• * LneceF 
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never faw any kind ^thereof, befides thus ignite 
►latter, that appeared to me in its manner of In-* 
animation fo analogQiis to that' of LigHtning : For 
js for all other Ways that are made ufe.of by the 
'hilofophers, to ffiew how Lightning is kindled in 
/he Air, there’feems to be either ateal burning Fircf. 
r fbme other Mi&e.rS fyppofed, which’ many will 
ot allow to have place in the Air. . 

) !• V i “ ' , r 

iSjEci. XXV L A Fluid Pbofpborm. 

\V e find this Phofphprus ufefol for di(covering 7 
roperties of Fire ip njiany other Cafes ; and among 
* chers, it feems 'to ferve for a Froof and Confir- 
mation of what has beeh faid above,, §. VI, &c .* 
amely, that Fire is a' , particular fluid Matter : 
orafimich as- this comprdfed Fire in the Phofpha- 
is will, fuffec itlelf tp be diflolved in^ Oyl o£ 
Moves', and fome other Oyls*jand;communicate 
> the fame fome ignite Particles ; fo that if ypm 
t a little piece thereof lie f any time in the laid,. 
)yf, it will acquire a Faculty of Alining, and- re- : 

, refent a liquid Piiofphorus : At the fame time 
however, refufing to be dilfolved, and : to mixitfelf 
kith many other Qyls and Liquors.. This likewifej 
oesjn fome manner febm to fhew that Fire, at 

I aft that which isin tfe Phofphorusi does confifl: 
f a particular determinate Matter. 

, /i . 

vi v 

« Sect: XX VILv Preparation ofthe PbiifphorM. 

I wa>s not here mitiflfdito describe'! Ghymical f> 
i roceflps all their Circumftances j but to the- 

"nd, that every one may be afliired of, the Truthn 
f what we have. bore. iaid, and Lave an Opportu— 
. ity of enquiring facther into the Roperties of Fire 
y the means of, this ignite- Matter, I (hall- here, 
dd a Method of making the fame more conve- 

2 nient 
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nient than thOfe which many Chythifts have hi 
behind in their Writings, becaufe it does not ftati 
in need of the fo troublefome way of evaporatin 
the Urine. That which I find in my Chymicc 
Obfervations about it, is as follows ; 

I took the Dregs or Settlings of Urine* that hi 
flood a long time in a Tub in an Hofpital, and hi 
thereby acquired the Thicknefs of Soap ; I p 
fome Rain-Water to it, flirring it about, in ord 
to incorporate them together as much as w 
poflible, and by pouring off the uppetmoft at 
thinneft Parts of it, I feparated the other Imp 
rides from it. Then I let it Hand in the fa 
Water fo long, till the Matter that was in 
did all entirely fubfide ; from which afterward 
by the Repetition of frefh Water, all the Sal 
were feparated. This the Chymifls call Eduk, 
rating, that is to fay, making fweet or frefh. Th 
fubfided Matter being dryed in a hot Iron Pot, w, 
put into two little Retorts, and placed aftet fu< 
a manner in the fmalleft reverberating Furnac 
that that which we had a mind fhould come ov 
by Diflillation, might not rife too high. Th< 
next Morning, at half an hour after Six, I put Fi 
under it, but joyned no Recipient to it ; and aboi 
half an hour after Eight, a yellowifh Matter beg;, 
to come over, which dropt into two little Glaflt 
fet under it, and would make an Ebullition wit 
Aquafortis. At One a Clock of the fame da; 
when the Fume and yellow Drops ceafed to coir 
out of the Retorts, there were two little Veflels, tl : 
Mouths of which were prepared before for th; 
Purpofe, fatten'd on with Luting; being firft fill 1 
with Water in fuch a manher, that the Orifice 
of the Retorts might be juft above the Wateri 
and we prefently obferved fomething like Lighli 
ning in the faid Veflels. At Three a Clock the Afi 
which was in thofe Veflels over the Water, wa 

glowifl; 
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glowing and red, and Phofphorus lay at the Bot- 
tom of the faid Water; the Furnace itfelf was 
made narrower than it fhould be for other oc- 
cafions, but the Fire-place had its entire Magni- 
tude, to the end, that it might afford as ftrong a 
Heat as poflible ; and to prevent the Diminution 
of it by the frequent Addition of frefli Turf, it 
continually was fupplied at laft with thofe burnt 
ones that are ufed to be kept in the extinguiftiing 
Pots. 


Sect. XXVII. ConviSiions from the foregoing Ob - 

feyvations. 

• ^ 

B u t to return to the Bufinefs : Since we fee in 
his Phofphorus fuch a Fire, which upon the ac- 
ieflion, of any Warmth cannot only not be extin- ' v 
uifhed by Water, but may be kindled and burn 
lerein ; fince likewife we fee fomething of th'e 
Nature to happen in Lightning, which, al- 
! 10* furrounded by fo many thick watry Clouds, yet 
1? not hinder’d from being kindled in the midft of 
:tn, and from fetting on Fire every thing about it : 
ince we fee farther, that this Fire of the Air min- 
les itfelf with Salt-Waters, and in the Summer 
me, caufes them to flafli and fhine,- and befides, 
lakes Gun-powder and Salt-petre, when fet on 
ire, to burn in Water juft as they would do out 
it: To fay nothing of the fubterraneous Fires, 
tat rage fo terribly, tho’ they lye under the deepeft 
:a : I fay, if an Atheift would confider all thefe 
ings, is it poflible for him to acauiefce in fo 
>or an Evafion as this, that the Water when 
ice it is put into a general Operation, can fecure 
m either from the Etherial or Subterraneous 
res. 


Vol. II. 


l 
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CONTEMPLATION XXII 



OfBeaJls, Fowls , and Fijhes 


S e c t. I. Franfitim to the Beafls. 


H Av 1 n g already contemplated Mankind un 
tier fo many Circumftances, namely, wit. 
refpeCt to the Air in which we breath ; with re 
TpeCt to Water that ferves us for Drink • with re 
fpeCt to the Earth that yields us both Food an 
Dwelling ; and laftly, with refpeCt to Fire, where 
by fuch great things are brought about, it hardl 
Teems credible, that any one can refled: upon a! 
the foregoing Particulars with due Attention, with 
out being convinced of the Exigence of a wife 
powerful and gracious God. And in Cafe all thi p 
be.not fufTicient to difengage him from his deplo 
table Scepticifm, let him proceed farther on wii 
us, and filently and ferioufly contemplate th 
Beafls that inhabit the Earth, the Birds of the Ail 
and the Fifhes ofthe Waters, and perhaps the Crea 
tor of all thofe Beings may vouchfafe to bring th< 
Proof of his adorable Perfections, that fhine fortl 
therein, powerfully home to his Heart and Un 
derftanding. 

We have already treated concerning Men, anc 
the wonderful Structure of their Bod es (whicf 
otherwife ought to have had the firft Rank here^. 
for which reafon we Thai! not enter farther intc 
that Matter now j we fliall likewife pafs by ever) 

thing 
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thing in Beafls that have any Analogy or Likenefs 
with Men, fuch as the Stru&ure of their Bowels* 
Mufcles, Circulation of the Blood, &c. So that 
after one or two General Remarks, we (hall only 
here propofe Tome Particulars of Birds, Fifties, 
and other kinds of Animals ,* leaving the farther 
Enquiry, wherewith many large Volumes have 
been filled, to th^, Study of thofe that examine 
them with a defign of Learning,' to know God 
from thence. 

(Sect. II, and III. Concerning Tame and Wild Beafls 5 

and the Text in Genefis, Ch. ix. •v. 2. relating to 
\ the fame, 

T o come then properly to the Matter ; we are 
wonttodiftinguifhthe Beads into Tame and Wild : 
^an then any Body imagine, that he is able to 
xove, that it is owing to Chance, or to any 
Caufes neceffarily refulting from the Stru&ure of A- 
|iimals, that the Tame Beafls, which are fo ufeful 
tnd ferviceable to Mankind, either for Cloathing or 
deeding them, or for other Purpofes, fuch as 
.■Cine, Sheep, Horfes, and the reft, feem difpofed 
»y Nature to be Domeftick Animals, and to live 
mong us : Whereas the Wild, fuch as Lyons, 
kars, Tygers, Wolves, Serpents, and the like, 
lelight to dwell in Woods and Solitary Defarts, 
nd of their own accord feem to avoid the Com- 
pany of Men > Now if this were quite the Reverfe, 
nd the devouring and poifonous Creatures fhould 
eep together in Flocks, and exert their Violence 
gainft Mankind, how much Pains and Trouble 
*rould it require in many places to defend ourfelves 
gainft their Aftfaults. 

We ought therefore to confider with no lefs 
jftmazement than Attention, that Text in Crenefls 
mb. ix. 1/. 2. j where God fays to Noah and his 
I, Vol.IL Q^q 2 §&i\5j 
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Sons, 'The fear of you and the dread of you fall be upon 
every Beafi of the Earth , and upon every Fowl of the 
Air , upon ail that moveth upon the Earth , and upon 
all the Fifes of the Sea j into your hand are they deli- 
vered. And to obferve how many Thoufands of 
Years this Word has continued true. Could a Man 
that had feen an Elephant, a Bull, or a wild Horfe 
provok’d, enraged, and then let out to do what 
Mifchief he would (and who did not know aftet 
what manner People ufed to Tame thefe furious 
Animals, and many others, and render them fer- 
viceable) ever believe the fame without looking 
upon the above-quoted Text as a wonderful 
Prophecy ? And not to mention Birds and Fillies 
(without even excepting the greateft Whales) ir 
which the fame is very plain and manifeft, it is 
well known, from a multitude- of Examples, thai 
this has place in the moll devouring and perni- 
cious Creatures : For not to repeat what we hav< 
already faid, that of their own Nature they chuf< 
to live in Wildernelfes and uninhabited Countries 
we may meet with a very remarkable Evidenct 
thereof in the Ephemer. German, pth and 10th Tear 
p. 453 ; namely, that a Lyon will never aflault < 
Man, unlefs compelled thereto by Hunger, Self-de 
fence, or the Difchargeof a Gun again!! him ; am 
in relation to Tygers, we read the following Pal 
fage ; they are afraid of white and naked Men , lik 
(which is very remarkable) all wild Beafls of A fi. 
and Africa, and avoid them as it were a kind of Re 
verence ; and it is without example that they attackei 
any fuch. After having underftood all this, let at 
Infidel himfelf tell us, whether Mofes , whom h< 
muft account a great Politician, would not havi 
afted again!! common Prudence, when he pretend 
ed that thofe Words which at that time when the; 
were fpoken, were fo little probable, proceedet 

fron 
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from God, whom he ferved, and whom he defired 
, that Ifvael fhould likewife ferve. 

; Stcr. IV. The StruSlure of Beafls in general, and 
ConviElions from thence . 

T o come now to Tome Particulars : If we 
fbould contemplate all Beafts, Great and Small, 
Wild and Tame, and at the fame time fuppofe 
that there was but one of each Kind in the World ; 
Then, fhould any one view with a Microfcope the 
Stru&ure of the lead, even of the raoft contemptible 
Fly, or fmallell: Mite in a Cheefe ; could he forbear 
acknowledging each of them to be a Miracle of 
Nature ; and not be fufficiently convinced, that 
He who had formed all the Members of them, fo 
uferul, with refpedt to each other, muff have been 
very wife ; and that in providing them with a 
Mouth, Feet, and other Parts, he did it with a 
Defign that they fhould eat and walk, and dif* 
charge other neceflary Functions therewith ! 

It is wonderful again, that thefe unhappy Phi- 
lofophers, feeing an artificial Moufeor Fly, by the 
help of Springs and Wheels, dike a Watch, enabled 
to perform fome of the mod common and rudefi: 
Motions of thofe Creatures, think they can never 
fufficiently commend the Skill and Contrivance of 
the Maker : And yet when we fee the Original, 

1 the living Creatures themfelves, in which they are 
forced to confefs there is infinitely more Skill and 
Judgment to be found, do yet maintain, that He 
that formed them, was endowed neither with Wif- 
dom nor Underftanding. 


Q/i ^ 


Sect, 
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S e c t. V. Of Procreation in general. 


But now fuppofe one fliould fliew them c 
each Species of Beads, not one only, as above, bn 
two, Male and Female, both endowed with Part 
of Generation relative to each other, and enable< 
thereby to propagate their Kind : Let the mol 
prefumptuous and conceited Atheid, though ne 
ver fo well verfed in Mathematics or Mechanics 
propofe to himfelf the following Problem, name 
ly. Fo make two Animals of the fame Species , whici 
bejides all other Faculties of Eatings Drinking , Run 
ning , Flying , and the like , ha'ie likewife that wonder- 
ful Property of jointly producing other Creatures of then 
own Kind , and fo to continue their Poflerity after then 
own Kind. And let him a-nfwer us, whether he 
could be able to do this with all his Wifdom 
and if not, whether he mud not edeem him that 
can do it, as much wifer than himfelf, and all other 
Men together. 

' This being done, let him with us contemplate 
not one, nor two, but thoufandsof fuch Creatures 
jn the World ,• and then confider with himfelf, 
whether a pious Enquirer is fo much in thewrongj. 
when he acknowledges the adorable Glory of the 
Great Creator in all thefe things ; who, to the 
end that every reafonabie Being, that fees thefe 
his Wonders, even in fuch fmall Creatures, maybe 
thereby convinced of his Power, of his Wifdom, 
and of his Bountifulnefs, which he extends to the 
mod contemptible Animals. 

If this be not true, how comes it to pafs that 
in each of the two Sexes, the refpe<5tive Parts for 
Procreation are fo accurately adapted, that among 
fo many Millions, there is hardly one only to be 
found, that is not or will not be rightly form’d for 
propagating his Kind. And if this were not the De- 

fign 
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ilgn and Purpofe of the Creator, what Reafon 
can be adedged, that all kind of Creatures living, 
both upon the Earth, irr-the Air and Water, (how 
different foever in Nature, Figure, and Size, 
chey may be) are hurried with fo ftrong an Incli- 
1 nation, yea, even with Rage and Madnefs, to 
4 propagate their Species ? Infomuch, that one can- 
not contemplate the fame without Terror many 
4 times in thofe Creatures that are ftrong enough to 
c 4 do mifchief. 


Sect. VI. Generation performed after variom 

Manners. 


The rather (whereby all Evafions are cut off) 
|(ince the wife Creator of all things living has cau- 
fed this Propagation of the Species to be perform- 
ed after fo many and various Ways, that whoever 
is endowed with any Reafon or Equity, muft be 
tonvinced, that all this proves in the cleareft man- 
ner, the Work of a free and wife Divine Pleafure, 
but by no means of a natural Neceffity, operating 
cs always after the fame manner. 

Thus we fee, that Men, Kine, Sheep, atidnum- 
aerlefs other Creatures, are received and formed in 
:heir Mothers Body. 

That inofl Birds are indeed received in their 
Mothers Body, but are formed in an Egg out of 
:he fame. 

That many Pifhes (as the Experience of Fifhers 
md other Enquirers inform us) are not only fhaped, 
but likewife received out of their Mothers Body ; 
"orafmuch as the Female or Spawn Fifties, dif- 
harging their Spawn in convenient Places in the 
Water, the Males refort thither, and impregnate 
:he fame; whereby the little Eggs in the Spawn 
ire fcecundated, and Fifhes of the fame Kind are 
produced from thence. 

Qq 4 T'he 
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The Firfi is performed entirely in an Animal an 
Liquid Warmth. ' 

The Second , fo far as it relates to the Receptioi i 
is after the fame manner ; but the Formation is i, 
a dry and different Warmth : So that in fom* 
Countries many Chickens are hatched from Egg < 
in Ovens made exprefly for that Purpofe ; not t 
take notice that Women 1'ikewife h'ave hatche < 
Chickens from Eggs by the Warmth of their Bo 
foms. 

The Third, concerning Fifhes, happens both way 
in Cold Water, without any remarkable Warmth. 

And befides this, to fhew that the Great Rule 


of a:l things will not fuffer himfelf to be bound b 


any Neceffity or Fatality, we may fee other FifheB 
to be conceived likewife in their Mothers Body* 
fuch as Carps , the Spawning-time of which is we B 
known to the Fifhers, that teftifie the fame. BuB 
befides thefe, there are other Fifhes likewife formetB 
in their Mothers Body, fuch as Whales , in whicll 
People have oftentimes found living Young one 1 
of the fame Species. j 

Sect. VII. Animals of both Sexes. 

But farther to prove this laft, and the unlimi I. 
ted Will of the Great Creator of all things in thcl^ 
Execution of his own wife Purpofes, could it btL 
believed that there is a Species of Creatures, whicll 
are 'at the fame time both Male and Female, andl< 
which do copulate with each other after bothl? 
ways? They that defire to be fatisfied thereinJ 
may confult the Hiftory of the French Academy foil 
the Year 1699. p. 46, 47, &c. where Mr. Pouparti 
affirms, that he had obferved it in Worms that! 
are in the Earth, which would get into a proper! 
Hole for that purpofe by two and two, after fuchli 
Manner, that they can ftretch themfelves ftrait out I 
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by each other, placing the Head of one by the 
Tail of the other; after which manner they Co- 
pulate, and have been fo found in Spring in warm 
and moift Weather. This hascaufed Mr. Homberg 
,ro doubt, whether this Kind of Worms might 
lot impregnate themfelves, fince they can conve- 
niently bend their Bodies, and become Males at 
b ne end, and Females at the other, into which we 
(hall not farther enquire. Mr. Poupart does like— 
wife give us there a rough Enumeration of the 
Creatures, in which he fays, he is fure, that this 
Particular has Place ; and befides thefe Earth- 
Worms, there is mention made of another kind, 
wiith round Tails, which are found in the Inte- 
rnes of Men ; fo likewife fuch as are found in 
Horfes; the Snails of the Earth, and of Frefli Wa- 
fers, together with many other Kinds, and all 
Leeches and Blood-Suckers. 

This Obfervation is likewife confirmed in the 
r aid Hillory, for the Year 1708, with many Cir- 
rumftances about Snails, by Mr. du Verney y as alfo 
)y Dr. Lifter , in his Anotomical Ex J ercitations , as 
:hey are mention'd in the AB. Lipf. 1695, />. 3 18 • 
md Mr. Blancart , in the Theatre of R.upfen 3 relates 
:he Obfervations of Swammerdam , concerning the 
Coition of the Horn-Snails, who have in their Neck 
.loth the Parts of Generation by each other, and 
ire wont to brandifh the Male Virga feveral times, 
rill it can meet with the Female Part of the other, 
on both fides the Tab. XVI. Fig. 4. wiil {hew this 
without farther Explanation. 

Sect, VIII. Convictions from the foregoing Ob- 
fervations. 

I Hope there will be no occafionhcre ofufing 
many Arguments to con vince a Sceptick, that one 
who acknowledges 1 God, will not maintain fo 
3 abfurdly, 
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abfurdly, when he fees that one and the fame Ei/ 
of Generation is performed after fo many diftere 
ways (each of which is the reftilt of wonderf 1 
Wifdoin) that this whole Work is to be afcribed 
mere Chance, by reafon of the Skill and Contrl 
vance appearing therein ; Nor yet to a blind ar 
ignorant neceflary Caufe, on account of the D* 
verfity and Variety whereby the fame End is 
wifely purfued : But much rather attribute it ei 
tirely to G o d, who being neither limited tt 
Laws, by Methods, nor by Inftruments, in xt 
vealing his Wonders to Mankind, does makeevet 
thing according to his own good Pleafure, and tf 
Council of his Will. 

Sect. IX. Young ones produced upon the back of 

Pipal. 

Now, after how many different Manners, be 
fides thofe already mention’d, the ProduClion ( 
Living Creatures into the World is performed 
may be feen in thofe Treatifes that have exprefl; 
handle'd this Matter ; And that we may be onc« 
again convinced, that this is only to be afcribec 
to a Supreme Will, directing all things according 
to its determinate Purpofes, and which is bounc 
by no particular Rules, we may contemplate th< 
Production of Caterpillars , Silk-Worms , and the like ; 
and obferve how much they differ therein from 1 
other Creatures, being not fit for it before that 
they are entirely and fpecifically changed, and 
from creeping become flying Creatures. 

Befides all this, the Belly of the Female Animals 
feems to be the principally defigned Part for the : 
Procreation of their Young ; but again, becaufe; 
none fhould imagine that this were an abfplute •! 
Neceffity, and to be afcribed only to the unknown 
Laws of Nature, let him confujt the Second and 

Third 
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Phii'd Figure in the Fourth Table of the Fir ft Cabi- 
1 let of Animats, of Mr. Ruyftb , where, to his great 
| Vftonifhment, without doubr, he will find an 
American Animal, called the Pipal, like a Toad, 
‘ vhich produces its Young ones out of its Back ; 
>*o that neither thofe Creatures, nor the Eggs from 
i whence they come, have any Communication with 
he Cavity of the Belly. 

Sect. X. The Food of Animals . 

1 

J ' And to the end, rhat it may not be thought 
Tiat the Generation of Animals is not juft the 
inly thing in which the Wifdom of the Maker 
f lines out equally with his Free Will and Pleafure, 
*y which he does all things to his own Glory, 
ad to the Confufion of thofe who reprefent his 
abounded Power by the Likenefs of a Clock, or 
ther Artificial Machine, that Works neceflarily 
id ignorantly ,* Let the Atheift contemplate 

J iofe Parts of Animals that are ufeful to them 
Feeding ; and let him obferve particularly how 
Line, and other Beafts that have no Teeth above, 
ad upon that account can’t chew their Meat 
:iall enough at once, are provided with a Maw, 

• which the Grafs they fwallow is thoroughly 

I oiften’d, to the end, that when it is brought 
> again into the Mouth, being Softer and 
lellower, it may be render’d as fmall as is ne- 
^fiary by a fecond Maftication, which is called 
hewing the Cud ; and how, after having been 
/allowed the fecond Time, itdefcendsinto other 
entricles or Bowels, where it is firft turned to 
proper* Chyle, in order to nourifhthem; con- 
crning which thofe who have exprefly written 
ay be confulted. Thus alfo there are fome 
r 'her Animals fed with Grafs, that do not ferve 
r Food to others. In the Dutchy of Crain in 
Auftria, 


1 
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Auftria, there are found black Snails as big ; 
ones Fill, and not inferior in taft to Oyfters, 1 
ving in the midft of a very hard Rock, whit 
mult be broke in pieces to conie at them. L. 
any one guefs how, and with what thefe Cre 
tures are nou-Jilhed. -But -I only ask this Queftio' 
fivft , Whether it- can be fuppofed to happen tl 
Chance, or without Wifdom, that thefe Cm 
chewing Animals, which are deprived of an u] 
per Row .of '1 eeth, are furnifhed with fuch a pa 
ticular Manner of Digeftion, and that Dog: 
Swine, and all kind of Fowl that do not want i 
are not provided with the fame. And, Second! 
Whether it does not fully appear from tnenc 
that he who has given to all Animals the propr 
Inftruments for Feeding, is not bound by any n 
celfary Laws of Nature, which tending all to tl 
fame Purpofe* do alv^ays ad after the fair 
Manner. 

Sect. XI. The Motions of Animals in General. 

The fame does likewife appear from the D.H 
verfity of Motions in Animals, whereby the 
pafs from one place to another. Thus mo 
Birds, both Irnall and great, have Feet for Rui 
ning and Wings for Flying; Fifties have no Feel 
but Tails and Finns for Swimming ; fome Beall 
have two, fome four, others more Feet for Rur 
ning; others having neither Feet nor Wings, d 
creep; others, as fome Shell-Fifti, draw themfelve 
along by Threads, making ufe of a quite differer 
manner in moving from one place to another. Se 
concerning the fame* the Memoirs of the Frettc 
Academy , 1706, p. 69. Now in all this we ma 
obferve different Methods ferving the fame Enc 
and each of "’em executing the wife Purpofes c 
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he Creator, being adapted thereto after a parti- 
;ular and wonderful Manner. 

Sect. XII. The Structure of Birds . 

1 And not to flop at thofe Particulars which 
k’eem to have fome Analogy with thofe of the 
iumane Kind, forafmuch as we have treated of 
hem in another place , let the unhappy Atheift 
;ontemplate the Birds, and let him ask himfelf, 
vhether (in order to- deny, with fome appearance 
)f Reafon, the VVifdom and Power of an adore- 
ible God) he can be contented neceflarily to 
Conclude, that all thofe Inflruments which are re- 
quifite for Going, Flying, Eating and Procreat- 
ng, fo neceflarily and fo artfully adapted to all 
hefe Purpofes, are owing to mere Chance, and 
:o the ignorant and neceflary Laws of Nature : 
And, whether he can conceive, that without an 
overuling Power and Providence, a Bird fo wifely 
orm’d for Flying, not to fpeak of other Faculties, 
:an have acquired its Exiftence out of that Matter 
and Subftance with which an Egg is filled, only 
;by a brooding Heat ? 

Sect. XIII. The hollow 'Tubes or Bones of a Bird* 

Let him fir ft contemplate the little Bones of a 
;Bird, and he’ll find thofe of their Legs to be much 
'Follower, as well as the Subftance of them much 
.thinner, than thofe of other Creatures ; the reafon 
of which is, that the Bird may be lighter, and fo 
more fit for Flying. But to the end, that the 
Thinnefsofthe Bone fhould not render it weaker, it 
feems neceflary that the Subftance of it fhou’d be 
harder and ftronger than in thofe of other Animals. 
Now if we confulr the Obfervations of thofe that 
‘have inquired into it, we fhall find it to be fo in 

Fade. 

1 
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Fad. Will then our unhappily blind Piiiiofopb V 
maintain, that this alfd comes to pafs wicho.| 
Wifdom and Delign ? | 

Sect. XIV. The Cartilages in the Joints, and Co’ 
'OiBions jrom thence. 

Moreover, let any one who has, for 11 
fiance, a Pullet upon his Table, examine the fam 
and fee how in that, as in other Animals (V 
which fomething has been faid before in Corner, 
flation XI. §• VIII.) the ends of thefe little Lef 
are encompafled with a fmooth Or polifhed Cart. 
lage,tomove and bend the fame conveniently; fom 
are moved by meansof a roundCavity, which is like 
wife clad with a Cartilage; and others by means e 
two circular Protuberances in two like Cavities aci 
apted thereto : Let him aftefwards attentively viev 
the little Joints in the Claws of fuch a Pullet, an 
he will find, that here like wife, as well as i 
the great Bones of the largefl Ox, the Extreme 
ties* of thefe fo fmall Bones are encompafs’d witl 
fmooth Cartilages, to the end, that in the Moti 
on of them, one Bone may Hide upon the othe 
more eafily, and the proper Motions be performer 
in every Part without any Obftru&ion. 

Now if there be not a wife Contrivance in thi, 
whole Structure, why are not all the Boner 
(which would then be too weak) compofed 0, 
mere Cartilges only? Why do they occur ir 
thofe Parts alone, where by their Smoothnefs thej 
render the Motion more Light and Serviceable! 
Why is one end of the Leg fpherical, or exaftlji 
round, where it is necefl'ary to be moved not 
only forwards and backwards, but alfo fidewife ? 
and at the other end, where there is no occa- 
fion for fuch lateral Motion, there are two fuch 1 
Protuberances formed, as to hinder it from being 

indexed 
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nfletted otherwife than backwards or forwards ? 
ie who fees all thefe things, and fo many others, 
vhich can only ferve for their particular Ufes, and 
lall judge, that they have acquired fuch a Difpo- 
>tion without Wifdom and Defign ; why may he 
ot as well, in reading a Book or a News- Paper, 
ffirm, that all the Letters are ranged in the Form 
ie finds them in, by mere Chance likewife, and 
without any Defign of the Printer ? 

Sect. XV. How the Wings are moved in Flying. 

But now if we carefully obferve, firffe, after 
'hat manner the Birds fly, and make ufe of their 
/ings for that Purpofe ; and next, how thefe 
/ings are made and put together ; fo that no Mar* 
ving could have contrived ’em fo artificially, and 
repared 'em for Service ; I am not without Hope, 
lat this may convince, if not all, yet at leaft 
ime Sceptical Minds, and oblige 'em to confefs, 
rat Wings are as much given to Birds for the end 
f. Flying, as the Hand of a Watch is made for 
jiewing the Hours. 

To be fatisfied of it, let us remark, that a Bird 
loving its Wings, does not flrike them from the 
>re Part backwards, nor ufe them like Oars, after 
hich manner they would very much obftruft the 
,6tion of Flying ; fince being brought forwards 
fith fo much fwiftnefs, they would ftrike againfl: 
ie Air, and fo either drive the Bird backwards, 
f at leaft hinder its proceeding forwards : For- 
imuch as their Structure is quite different from 
lat of the Claws of Geefe, Swans and Ducks, &c. 
'hich, becaufe it hath pleafed the Creator, that 
lefe Kinds of Fowls fhould make ufe of the 
me, as of the Oars of a Boat, their Wings are 
f an entirely different Strufture, of which here- 
fter. And in cafe any Progrefs could be made 

by 
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by the Birds through the Air after this mannei 
yet the Bird itfelf by being heavier than fo muc. 
Air, would fall down, or at lead fink leafurcl 
downwards. But not to dwell too long upon Ai 
guments only, we need only obferve for a Proc 
what has been faid, that great Birds, fuch a 
Odritches, Storks and Swans (in which, by rea 
fon of the How Motion of their Wings, the fam 
may be clearly feen) in Flying, drike their Wing 
up and down, (or perpendicularly to the Hori 
zon, as Mathematicians term it) whereby wr 
find, that the Bird is at the fame time fupportec 
and moves forwards in the Air. 

Can we then perceive no Wifdom herein ! Tha: 
thefe Wings {‘Tab. XVII. Fig. i) AE and B F, o 
the flying Fowl B G A, are fomewhat hollow be- 
low, in order to take hold of the Air with fomucl 
more Force and Power in driking them down ; anc 
above they are Convex, that in lifting ’em up 
they may meet with the lefsRefidancc from the Air 
and fo that they mayn’t lofe in the railing of their 
Wings that which they gain’d indriking them down, 
to keep them floating in the Air. But that which is 
here particularly to be obfervedj is, that thefe Wings 
are not faden’d to the Body by their whole Breadth, 
but only at A and B, all the other Parts thereof 
being entirely loofe ; whereby it happens, that 
(as may be feen in the Obfervations of Borelli , 
Prop. CLXXXIH, and CLXXXIV.) the faid 
Wings being raifed up, do only cut the Air up- 
wards with the fiiarp Fore-part A E and B F, 
that they may meet with lcfsRefiftance ; but drill- 
ing the Air downwards with a greater SwiftncfsJ 
they deferibe with all their Points, Lines that are 
almod circular, fuch as E I P and F V L. 

But fince the wonderful Manner whereby a 
Bird cuts the Air with his Wings upwards and 
downwards, and moves them forwards at' the fame 

deferibed 
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time with fo great a Velocity, cannot fo cafily be 
deferibed nor comprehended by Words ; let us 
reprefent to our fclves in Tab. XVII. Fig. 2. a Bird 
R S, as he floats in the Air, and extends both his 
Wings B E A and B C F, we may then fuppofe, 
that when thefe Wings arc moved dirc&ly down- 
wards, the Arms thereof, B C and B E, which 
being compofcd of Bone, and therefore ft iff and 
hard enough, do deferibe two Circles whofc Planes 
make Right Angles with the Horizon, as in the 
foregoing Fig. 1. Tab. XVII. and fo caufe the 
whole Wing to follow that Motion, and to exert 
its Force with this perpendicular Blow upon the 
Air that lies under it, H G B E A. 

Now, forafmuch as this Air when ft ruck by the- 
Concave Superficies of the faid Wing, makes a 
Rcfiftancc (as it happens when Women move their 
Fans through the Air) becaufe it cannot recede 
quick enough : And moreover, as the Parts of the 
Air being comprcfTed by the Velocity of the Blow, 
do fcnfibly endeavour to expand again, as we have 
uflicicntly proved above in Contemplation XVII. 
ibout the Elafticity of the Air ; and as appears 
I'llain enough from the milling Noife which Birds 

I nakc by flying or flirting their Wings ; it will 
ollow, that the Feathers E A O, by the faid Rc- 
iftance and Elafticity of the Air, will bend up- 
wards, being made of a flexible Matter ; and there- 
ore when the Arms BE and BC, compofed of 
inflexible Bone, purfuc their way in ftriking 
downwards, the Ends of their Wings, A and E, 
Anil, by the bending of the Feathers upwards, be 
ire fled towards each other. 

From hence it is cafic to fee, that the Air be- 
ing beaten downwards by the Wings, and by its 
.jxlafticity refilling upwards, the Bird is fupported 
1 ti it by the repeated Reverberation at every Blow. 
And forafmuch as by the Flcftion upwards and 
V 0 l. II. R r downwards 
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downwards of the Feathers of the Wing,the Air re- 
ceives the Blow obliquely in the Motion thereof, 
we may from thence give the reafon why the Bird, 
is thereby puflied forwards, and horizontally to- 
wards R, and fo is faid to perform the Adion of 
Flying. So that the Beginning of the perpendicu- 
lar ftriking upon the Air, does chiefly fupport the: 
Bird, and the Continuation of the faid Blow does 
chiefly promote the Bird's progreflive Motion. 

Perhaps this may be render’d more intelligible to! 
fome, by fuppofing, a sBorelli does, the Bird, R S,j 
to be at reft, and without motion, and that it 
holds its , Wings, B E A and C F, horizontal : 
and that by 4 Wind, H G O, blowing directly 
upwards againft the faid Wings, their Ends A and 
D being bent towards each other upon the Back 
of the Bird, the two Wings do thereby reprefent 
the Figure of a Wedge runnning obliquely intc 
the Points A F. Now if both the Sides of thi< 
Wedge are prefted by the opening Air or Wind 
every one knows that it muft follow from thence 
that it will be protruded towards its broadef 
Part C B E, and fo carry with it the Bird R S 
which isfaften’d to it at O. Now thofe that un 
derftand Mechanicks, know well enough, thal 
the fame Effed will be produced, whether the Ai I 
be moved upwards as a Wind, or the Wing down I 
wards. 

I wifli I could here fubftitute any known Mai 
chine proper to fliew the true manner of the Adi I 
on of the Wings, and to give a greater light tel 
the Unexperienced, how the exadly circular ftrikl 
ing down of the Arms or Bones that are in th<| 
Wings joined to the Fledion of the Feathers up] 
wards, can at the fame time fupport a Bird in th<| 
Air, and caufe him to fly forwards. Butlmufl 
own I know of none my felf, nor find any fuch ill 
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Something like it, tho 5 very imperfed, occurs 
in the Sails of our Wind-Mills, as alfo in Ships 
that fail with a fide or half Wind ■ which how- 
ever only ftiews how the Wind blowing irom one 
Point caufes the Sails of a Mill or a Ship to move 
forwards towards one another : This happens 
in fome manner likewife to the Wings of a Bird 
when it flies, but does however by no means re- 
prefent the true Manner of Flying. 

Yet to fuggeft fomething that has a little more 
Analogy with the Motion of the Wings; let half 
a Sheet of Paper be fatten'd to a little Stick in the 
fame manner as the Colours are fatten'd to an En- 
fign-Staff ; the faid Stick is to rep: ttent the Arm 
or Bone of the Wing, and the flat Paper the Fea- 
thers, which mutt not hang down under the Sticky 
but be held up in the Air by it. Now if you 
move this Stick with your Hand in a direft cir- 
cular Motion from above to below, and the fame 
be done pretty fwiftly ; you will fee, that the Pa- 
per is thereby moved, firft from beneath, upwards, 
and next from backwards, forwards ; from whence 
one may form a rough Conception (finee the fame 
thing happens in each of the Wings on both fides 
of the Bird, by the ttriking down of the Arm) 
how the Bird moves upwards and forwards at the 
fame time ; in which Flying confitts. 

Sect. NVI- The Wonderful Structure of the 

Wings. 

Now whoever has attentively confider’d what 
has been faid, and underftands what we have here 
faid about the Action of Flying, will fee, that in 
Drder to make a Bird fly, the Feathers of his Wings 
.mitt neceffarily be, Firft, Light, that they may 
hot obftrud nor incumber him ; Secondly , Flexible ; 
'and "thirdly , Stitt and Elattieal ; that is, that be~ 

R r 2 ing 
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ing bent, they may refume their natural State, by 
fpringing back of themfelves. 

Now let us Contemplate the fame, juft as we: 
obferve them in Birds, and we fhall find ; 

' I. That the Quills to which the Feathers are 
faften’d are hollow, that they may be light, and: 
nevertheless ftift and hard, as being compofed ofi 
a thin and horny Subftance. 

II. The remaining or lower Part of the Quill 
muft not be inflexible, becaufe in ftriking down of 
the Wing, it wasneceflary that itftiould be capable 
of Inflection by the Refiftance of the Air, to the 
end, as we have faid before, that the two Wings 
might approach each other, in order to meet the 
Air obliquely, and protrude the Bird forwards. 
Now we find that this part of the Quill is filled 
with a Matter that is very flexible and light, and 
which feems to me to be found no where elfe but 
there, as indeed it is there only neceflary, for it 
does not feem reducible either to Bone, Flelh, Mem- 
brane or Tendon, or indeed to any kind of Parts 
that occur in thefe or other Animals. Now can 
any one pretend, that this is alfo to be afcribed tc 
Chance, or Ignorant Caufes ? 

III. Now it is not enough that thefe Quill; 
fhould be flexible, for fo is a Rope too ; but it is 
moreover requifite, that in the perpendicular Mo- 
tion of the Wings, they fhould be ftift' and hard 
enough too, to ad with fome Force upon the Air 
and that being bent upwards by fuch Ading, the} 
may in the lifting up of the Wing refume theit 
former and concave Figure. 

Now all this concurs in the Strudure of th( 
Quill ,• for in the external Circular Part thereof ii 
is covet’d with a Bark, which is in fome meafurt 

. ' hard, 
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hard, and under that, in the Cavity of it, there 
run two long protuberant Lines of the fame Mat- 
ter, parallel with each other (as is vifible in a 
Writing-Pen) covering and encompafling the a fore - 
faid wonderful Matter, like Marrow in Bones : 
Now that they become hereby fluff, flexible and 
elaftical, will be obvious enough, by bending 
them a little, and then letting "’em go fuddenly 
again. 

IV. But to the end, that the Air may not foak 
thro* thefe Quills, and fo render the Force of the 
Wings vain, there are lateral or crofs Fibres placed 
in the Feather on the fides, which do not oniy 
exert each of ’em their Elaftick Faculty, as fine 
and fmall as they are, but do likewife adhere to- 
gether, in order to prevent any Paffage of the Air. 
Now fince this can have no Place in the Quills 
where there fhould be Pores or Orifices, we find 
thofe Interftices cover’d with little Feathers that 
grow continually fmaller, like the Scales of Fifli, 
lying upon each other, whereby they do fuffici- 
ently hinder any Pafl’ases of the Air between the 
i Quills. 

Now, notwithflanding all thefe Fun&ions and 
Ufes, every Feather is fo difpofed, that it may 
not obftruft the Bird in Flying, that nothing can 
more verifie the Proverb, as light as a Feather , 
than fuch a Difpofition. 

Now with how great Art even the fmallefl: Fi- 
bres are formed therein, may appear from hence, 
that each of ’em has again the fame Stru&ure as a 
large Quill or Feather, and does likewife confift 
' of a Body pafling thro’ the middle of ’em, and 
little Fibres on the Sides ; to be convinced of this, 

1 we need only examine a fmall Particle of one of 
, thefe little Feathers with a good Microfcope. 
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Sect. XVII. ConviBions from the foregoing Ob- 

fervations. 


Can any one imagine, after all this, that a | 
fingle Feather (to go no farther at prefent) has 
without any End or Wifdom, acquired its Stru&ure, 
its Hardnefs, and at the fame time its Elaftic Pow- 
er, its peculiar Subftance and Lightnefs, its Dif- 
pofltion and its Place, juft in that Part of the 
Wing where it can be ferviceable, and all other 
Properties neceifary for the A&ion of Flying ! 

At leaft a Chriftian, who has ferioufty confi- 
der’d the aforefaid Texture of the Feathers and 
the Wings which they compofe, will be thereby 
convinced, that J ehovah does juftly number 
thefe things among his Wonders; fob xxxix. v. 13 . 
And that a Confideration of the Beauty and won- 
derful Stru 6 ture of thofe Wings, is of ufe to repre- 
fent the fmallnefs of Man’s Wifdom and Power in 
comparifon of the Greatnefs of God’s, appears 
from this Qaeftion ; Gavefl thou the goodly IVings 
unto the Peacocks ? or IVings and Feathers unto the 
Of rich? 


Sect. XVIII. Other RcfteBions upon the StruBure 

of Birds. 

Many more Remarks might be here made 
concerning the Structure of Birds : He that has 
ever feen how fome little Birds that are wont 
to make their Nefts in Thorny Hedges, are fur- 
nifhed with a particular Membrane, with which 
they can cover their Eyes, and preferve them from 
being pricked in their fwift Paffage through thofe 
Thorns; and that fuch Membranes are therefore 
tranfparent, like the Eye-lids of many other Crea- 
tures, to the end, that they mayn’t be quite de- 

- * ‘ ' priv’d 
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priv’d of their Sight, will he ob fl inately affirm 
that this happens juft to thofe Birds thac wan. 
the fame, without any End or Defign ? 

If one confiders the Structure of the Legs of 
many Birds, efpecially of fuch as are ufed to fup- 
port themfelves upon the Branches and Twigs of 
Trees ; can it be imagined, that it is without 
Wifaom, Fir fly that ( Tab. XVII. Fig. 3 ) a Mufcle 
HC, runs along the Thigh-bone BC from H, 
the Tendon of which I K, which contrafts the 
Claws of the Feet of the Bird, extends itfelfabout 
the Angle BIK, which Angle the Thigh-bone 
HC makes with the next Bone CD : And to the 
end that they mayn’t be difplaced by Motion, they 
are carried on there thro’ a Tube or Sheath, as 
Borelli affirms, §. 149. who has examined into the 
fame in Eagles, Hawks, ‘Swans, and other Birds ? 
Secondly That other Mufcles, as K C, which are 
likewife ufeful in (hutting the Claws E G, are 
united by their Tendons at K, with the foregoing 
I K, and encompafs the other Angle C D E, and 
from thence extend themfelves along DEG, in 
fmooth Tubes, (that feem to be only made for 
this Purpofe) to the Nails of the Claws at E and G? 
Thirdly y that when thefe Bones B I, ID, DE, 
make a right Line, the Tendons are not extended, 
and therefore the Claws of the Feet remain fpread 
in the Figure of a Star ? But, Fourthly , the Bones 
BCDE, forming acute Angles, and being as it 
were forced to lie upon each other, that then this 
Tendon being ftretched, the Claws of the Bird 
are (hut clofe thereby, and drawn together as it 
were likeaFift; infomuch, that Borelli vouches, 
that he could not without a great deal of Pains, 
thruft a (harp Stick between the clofed and con- 
crafted Claws of an Eagle or a Hawk, tho* it was 
I already dead. 

R r 4 
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A common Experiment is ufually made, by lay- 1 
ing a dead Pullet on its back upon a Table, and J 
{Fetching the Feet ftreight out ; at which time one I 
fhall fee that the Claws will be extended, and I 
again contracted by prefling the Thighs and Legs 1 
againft the Body ; and then putting the Finger I 
between the Claws, one fliall eafily perceive, that I 
by fuch Inflection they are ftrongly enough clofed ■ 
together, to keep fo tail a hold upon the Twig 1 
or Branch upon which they fleep, without the AC- 1 
fiftance of any other Mufcles, that they can a- 1 
bide there without any Danger of falling. And ! 
from hence likewife the Reafon is plain, why this 1 
fort of Fowl, as often as they advance their Legs I 
{freight forwards, extend their Claws like Rays of | 
a Circle, in order by t^ie greater Breadth of them, ft 
to tread more firmly, which, without ufing any l 
particular Mufcles thereto, refults only from the ft 
Strudure of the Foot, and yet is of very great ufe S 
for this Creature to walk conveniently. One may 
make the fame Trial upon dead Sparrows and o- 
t.her little Birds, if one would take the trouble 
of examining them. 

Laftly, To draw a Conclufion from the whole ; 
Can any body think that all this Difpofition in the 
Tendons, whereby the Claws are moved, is with- 
out any particular Defign ? the rather, fince even 
the Flying Bird R S, refting itfelf upon the {len- 
der Branch F G, can, according to this Suppo- 
fition, fleep fafely, without fear of falling, tho* 
their Mufcles fhould not aCt in Sleep as the fame 
is proper to all Beafts ; for when the Bird R S, 
having thruft its Head backwards upon its Body 
O, and thereby brought the fame to an Equili- 
brium over its Feet, refts with the {harp Part of 
its Breaft-Bone upon the Twig ; if the Motion of 
the Wind, or any other Accident fhould put him t 
in danger of falling, the flrong Contraction of 1 

his 1 
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his Claws upon the fame Twig, comes to his 
Affiftance, juft as if the Twig were held fait by 
two ftift comprefted Knippers , for that fi.cn Con- 
traction is perform'd with much Strength, only by 
the Bird's fitting down, and by bending with its 
Weight the Eones B C, D E, upon each other, is 
already demenftrated by BoreUt i and by the afore- 
faid Experiments. And to any one that has but 
Eyes to obferve the Care and Providence of God 
overall his Creatures, and even for the Birds them- 
felves, this feems to be a particular and palpable 
Demonftration of his great Goodnefs and Wif- 
dom, who has beftow'd upon thefe Animals fuch 
a Structure with refpeCt to their Bones, Mufcles 
and Tendons, as that without any Pains on their 
Part, or once waking from their Sleep, their own 
Weight and Figure preferves them from falling, 
in fuch Circumftances,that no body could imagine 
that they could remain one Minute upon the Twig 
at the lealt Motion thereof. 

Sect. XIX. The Feet of IVater-Fozul. 

Let no Body think, that forafmuch as this 
[Pinching or Contraction of the Claws, is likewife 
[found in fome Birds that live both upon Land 
[and Water, as Swans, the fame happens by Chance 
[or by other neceflary Laws, becaufe thefe Birds 

■ are feldom obferv’d to fit upon Trees, and there- 
Ifore have little or no occafion for fuch a Structure 
I of their Feet ; for if it be confidered that Ducks, 

■ Geefe, and Swans, make ufe of their Feet in 
I Swimming, as Men do of Oars ; and that their 

■ Feet are of fuch a Figure, that being thruft out 
Ibackwards, they are expanded likewife by the 
iRefiftance of the Water, and Co exert a greater 
■Force in the Progreftion of the Bird; we may like- 
Iwife fee at the fame time, that if thefe Feet, in 

3 their 
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their whole Breadth were to have been draw | 
forwards, it would have driven the Bird as mucjl 
backwards ; for which reafon then, the Contra&io I 
of their Feet (as may be obferved in Womerj 
Fans, but after another Manner) is necelfary t j 
them, to the End, that they might ftrike outtheil 
Feet, without giving the Water too great a hob 1 1 
of them : Now this happens in them likewife b I 
thofe Tendons which, when they bend their Leg! 
upwards (and fo caufe the Bones thereof to apl 
proach more to the others) draw their Claws to j 
gether, and only by this Strufture, without beinjj 
obliged to make any particular Motion thereto I 
This Experiment may, like the former, be triecl 
upon a dead Duck or a Teal. 

Sect. XX. The Tails of Birds. Iff 

But after having faid thus much concerning! 
the Stru&ure and Ufe of the Wings, let us add 
Word or two more about the Action of Flying I 
of which we have already faid fomething, fo far a; II 
may relate to the horizontal Motion thereof. The* 
Structure of a Bird, if there had been nothing more 
in it than what they have already confidered, 
would have been a wonderful and irrefragable Proof 
of the Wifdom of God; but how much more 
furpriling is it flail, when we contemplate ano- 
ther Part that he has bellowed upon thefe Crea- 
tures, to enable them to fly perpendicularly, that 
is to fay, direftly upwards or downwards, I mean 
the Tail, which is to them as the Rudder to a Ship; 
this the Bird raifes at B H, when it moves upwards 
from the Line B F to the Line K L ; and when 
downwards, in the Line N O, it lowers it to BI; 
for that it does not ferve, or at leaft not common- 
ly, in a lateral Motion to the Right or Left, is 
plain, from the Structure thereof. The farther 

Reafons; 
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Rcafons may be feen in Borelh y Prop. CXCVI1I, and 
CXCIX; who teaches us (asdoesalfo Obfervation 
and Experience^ that when Birds which fly hori- 
zontally, without riling or failing, have a mind to 
turn themfelvcs nimbly to the Right or Left, they 
move the Wing of the oppofite Side more itrong-' 
ly, and after an uncommon Manner, as a Man ufes' 
his Arm and Hand, when he would turn himfelf 
in Swimming j tho J fuch Birds as thruft out back- 
wards long and (lender Legs in Flying, do feem 
likcwifc to ufe the fame as a Rudder, when they 
tun *0 the one fide or the other. 

There dill remains fomething which does as it 
were appear wonderful to thofe that confider it ; 
lamely, how it is poflible that fwift flying Birds, 
:hat defeend perpendicularly from any great heighth, 
do not fall flat upon the Ground at once, the 
rather, fince the Swiftnefs of their Fall feems to 
ae then increafed by the Weight of their Bodies : 
Now they that have ever feen how artfully they 
ife their Wings, to moderate and flop their pro- 
^reflive Motion, and how they fpread their Tails, 
mud at lead acknowledge that they are admirably 
provided with every thing neceffary for Flying, 
ind for the various Ufes of their Wings and Tails. 

Sect. XXI. The Center of Gravity and Force of the 
Mufcles of the Wings. 

Now, after all that has been faid, I fliall not 
dwell upon that wonderful Structure which 
Mathematicians obferve in Birds with Adonifli- 
ment ; whereby their Center of Gravity always re- 
mains in their Bread, below the Rife of theirWings, 
and which alone enables them, whild floating in 
the Air, without any manner of trouble, to dif- 
pofe their Wings, Legs, and other Joints for the 
"mod convenient Ufes. Thus wc fee that the 

fcong. 
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flrong Mufcles with which they move their Wingi I 
are inferred in their Bread ; infomuch, that eve. 
that Mufcle which raifes the Wings, and whic * 
one fhould other wife have expected to have foumjl 
in the Back, is likewife feated in the Bread, ani!| 
is carried through a Hole exprefly made for it a( | 
ter a wonderful manner, to the Legs, in order ti c 
perform its Fun&ion : Concerning which, fee th I 
foremention ’d BoreUi , Prop. CLXXXIV. where- 1 
befides what has been already faid, thofe tha I 
pleafe to confute that learned Work, will find ;l 
great deal more, to convince them of the odoraM 
ble Wifdom of him that has created all kinds o 
Animals. 

To indance in one Thing that feems almod in- 
credible ; Could any one imagine that the Force o 
the Mufcles whereby the Wings are moved, is ter 
thoufand times greater than the Weight of thf 
Bird that flies with thofe Wings ; and if one de 
fires to be more fully fatisfy'd thereof, with ar. 
intent to admire the Greatnefs of the Creator, he* 
need but confult the aforefaid Author, Prop 
CLXXXIII, and CLXXXIV. We have already, 
given a brief Demondration of the amazing: 
Strength of the Mufcles of Men, fo that this will 
not feem incredible to fuch as underdand what 
has been there reprefen ted. 

« I 

Sect. XXII. Conviftions from the foregoing Oh~ 
fervations. 

I n o w ask again, whether any one (that reflects , 
upon all that has been here faid about Birds, 
and comprehends how many things concur to ' 
the fame End, and to the mod proper Purpofes 
within fo fmall a compafs, as that of a contem- 
ptible Bird) can imagine, that this Creature is 
formed without Wifdom, and difpofed as he 

finds 
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finds, in all its Circumftances ? Let him view 
with this Knowledge, a Sparrow, a Finch, a Ca- 
nary-bird, or any other of thofe little Creatures, 
and then ask himfelf, whether it be conceivable, 
that in the little quantity of Matter of fo fmall an 
Animal, fuch numberlefs Inftruments were found 
by chance ; of which fome of them fcrve for Eat- 
ing, for Digefting their Food, in a word, for Nou- 
rifliment ; others for Generation ; fome for Walk- 
ing ; others for Flying, and all of them fo exa&ly 
adapted to their particular Ends, that the molt 
learned Mathematicians and Naturalifts of this 
Age, that have taken the trouble to enquire into 
the fame, have very often expreffed themfelves 
[thereupon with Wonder and Aftoniftiment. 

Sect. XXIII. The Prefervation of Birds. 

N o w, as the Wifdom of the Creator fhines 
forth in the Structure of the Birds, fo likewife his 
Providence and Goodnefs in preferving many of 
them, is not lefs cldarly manifefted. The great 
Saviour of the World, endeavouring to diffuade 
his Difciples from taking too great care for 
Food and Raiment, mentions thefe Creatures for 
a Proof of what he would have them underftand 
I thereby : Thefe are his Words : Mattb. vi. 25 , 2 6 . 
Take no thought for your life , what ye jl)all eat y or 

what ye jlmll drink ; Behold the fowls oj the 

' air ; for they fozu not , neither do they reap , nor gather 
into barns ; yet your heavenly Father feedeth them : 
Are ye not much better than they ? Could the great- 
eft Logicians have ufed any ftronger Arguments in 
the world, to fliew fo palpably the Care and Pro- 
vidence of a G o d ? In cafe he had fpoke of 
Tame Creatures, one might prefently have an- 
v fwered, that Men who make ufe of them, pro- 
vide them with Focd, as in the Cafe of Borfes, 

Kine, 
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Kine, Sheep, and the like. And as for the Wiltl 
ones, it might likewife be faid, that they are abkJ 
to fall upon what they meet with, and convert i ] 
to Food, fuch as Lions, Bears, Tygers, and thil 
reft. If he fhould fpeak of Fifties, no -body carl 
(hew that they ever fuffer Want in the Waters : I'l 
of Ants or Bees, thefe gather their Food againf l 
the proper Seafon : If of Caterpillars, Silk-worms 1 
and fuch other Infefts, it may be anfwer’d, thai» 
in order to continue their Species, tho* their Live;! 
are moftly limited to one Summer, their Eggs reflB- 
in the Winter, in order to produce their little Ones* 
with the approaching Warmth, againft the time! 
that their Food is ready for them. But that foil 
Ravens, and other Birds that live in defart places.* 
and that would otherwife perifti for Hunger in ai 
few Days, their Food fiiould always be fo fea-J 
fonably provided ; and that for other defencelefs,#- 
fearful little Animals, that run away from every* 
thing, fuch as Sparrows and the like, their Foodl 
fhould be provided even at fuch times when they! 
feem to be deprived of all Means of meeting with] 
the fame in the midft of a hard Winter, and when I 
no Man hiinfelf, tho 5 never fo ingenious and la- IS 
borious, could inftruft them how to find it (and! 
much lefs meer Chance.) All this, I fay, is a moft I 
manifeft Proof of a great and adorable Preferver, I 
as it is likewife of the Truth of the following 
Text ; Mntth. x. v. 2 p. Are not two Sparrows fold 
for a farthing ? and one of them fhall not fall on the 
ground without your Father. Or, as it is expreffed in 11 
Luke xii. v. 6. not one of them is forgotten before God. 0 
I leave it then to an Atheift himfelf, to fudge, whe- 
ther he can afcribe the Manner after which thefe 
little Birds, contrary to all Appearance, are kept 
alive every Year, with a fafe Confcience, to Chance 
only. 
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The Religious Rhuofopher, 
Sect. XXIV. Trcinjition to the Fijlses. 



ASK now the Beafis, and they fmll teach thee ; and 
4 he Fowls of the Air , and they Jh all tell thee ; or J peak 
to the Earth , and' e it Jhall teach thee ; and the Fijhes of 
the Sea jhall declare unto thee : Who knoweth not in all 
thefe > that the hand of the Lord both wrought this ? In 
whofe hand is the Soul of every living thing , and the 
breath of all Mankind. Thefe were formerly the 
Emphatical Words which Job,ch. xii. v. 7, 8, 9,10. 
made ufe of againft thofe that doubt, whether 
there be a Wife and Powerful God. I do not 
produce ’em here to convince an Atheift whilft he 
has no refpeft for this Holy Word, but only, that 
, thefe miferable Men may once again filently ex- 
amine themfelves, whether what has been faid 
before about the Birds, cannot move ’em to ob- 
ferve the Truth and Wifdom of thofe Expreffions ; 
and if that will not entirely fatisfie them, let 
[them pafs on with us to the Contemplation of the 
IFifhes. 

Sect. XXV. The Miracle of Fijhes living under 
Water ; and Convictions from thence. 

W e fhall not here repeat what has been faid 
concerning the Fifhes in the Contemplation of 
W A.TER, nor prove more fully from thence the 
Goodnefs of the Creator, who has filled thofe 
mighty Caverns of Seas and Rivers with all Kinds 
of Fifhes, to the end, that thofe vaft Spaces fhould 
not remain ufelefs,- which Fifhes in forae Coun- 
[ tries ferve for Bread, in others for Dainties ; and 
by their variety, are fitted to gratify the different 
I Palates of Mankind. Now let one of thefe moft 
I Conceited Philofophers, that thinks every thing is 
► made without Wifdom, tell us, whether he could 
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ever have believed, if he had not known it, that 
there were fuch things as Fifties, and that any one 
fpoke Truth to him that flioifd give him an account,: 
that in Water, in which other Creatures can re- 
main alive but a very ftiort time, there was found a 
particular Kind of Animals that could live, move, 
procreate, and perform other Animal Functions: 
And upon feeing a Fifti perform all this in ..the 
Water, whether he could help taking it for a Mi-, 
racle. And, which is more, whether he could. 
tho 3 his Life were at Stake, and tho 3 he had con- 
fulted all the wifefl Men in the World, tell how 
a Fifti muft be formed, to be able to preferve itfeli 
in Water, and what would be the Difference be- 
tween its Blood and other Humours,, and thofe of 
Animals that live in the Air. 

Sect. XXVI, XXVII, and XXVIII. Hov\ 

Fijhes balance themfefoes in and again (l the WaterX 

illuflrated by federal Experiments . 

But not to dwell upon fuch general and well- 
known Reflections ; let us pafs on to fome Parti- 
culars to enumerate all would be impoffible : 
How a Bird, only by the great Force and Mo-,» 
tion of his Wings, does at the fame time fupport 
itfelf, and fly forwards in the Air, has been lately! 
fliewn ; but can any one obferve, without Amaze- 1 
ment, how a Fifti raifes its Body up to the Super-1 
ficies, and again fubfides to the Bottom of the 
Water, with hardly any vifible Motion, or floats 
in any Part of it, without either riling or falling. 

If there were in Fifties a fettled and unchange- 1 
able Gravity, not much differing from that of 
Water, when they pafs from Lighter to Heavier, 
that is to fay, from frefti to fait Water, they would 
emerge, even in fpight of themfelves ; and on the 
contrary, paffing from Salt to Freffi, they would 

fubfide , 
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fubfide in the fame manner, juft as we fee that an 
Egg will fink in frefh Water, and fwim or float iii 
fait Water or a ftrong Pickle, as is known even td 
the Women. So that to render the rifing and 
finking, and continuing in the fame place in the 
Water, pra&icabie to Fifties, without ufing the 
Force of any External Motion, it feems necefl’ary, 
that according to particular Circumftances, theit 
Gravity, with refpe& to an equal Bulk of Wa- 
ter, ftiould be augmented and dimimihed ; the 
rather, becaufe the feveral Waters in which they 
are found, are oftentimes render'd lighter or hea- 
vier, not only by more or lefs Salt, but alfo by 
the mixture of other foreign Bodies. 

Now let a Sceptical Philofopher ask himfelf, 
whether he can imagine, that it is without De- 
fign, that the Strufture of moft Fifties do coiiipofe 
the moft wonderful and proper Hydroftatical Ma- 
chines*; whereby, according as they have a mind 
to emerge or fubfide, or according as the Water 
is lighter or heavier, they may diminifli or increafe 
their relative Gravity? 

To be fatisfied herein, we need only open the 
Bellies of a Carp, a Bream, a Roach, an Eel, and 
many other forts of Fifties, and we ftiall find there- 
in a little Bladder, like B D (Tab. XVII. Fig. j.) 
which is ferviceable to them in all ( the aforefaid 
Purpofes. 

To give any one a Notion thereof, who reads 
this only for the firft time ; let him fuppofe a Fifli 
M C (Tab. XVII. Fig. 6.) lying in the Water ; the 
Bladder whereof D B appears in its Belly at q ; 
and is fo far expanded by the Air Within it, that 
the Fifti and it together, are juft as heavy as an 
equal Bulk of Water E F j by which he will 
know, if he underftands any thing of the Princi- 
ples of Hydroftaticks, that this Fi£h will ftand 
ftill in whatever; Part of the Water it is plac'd, 
VoL 11 $ £ without 
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without rifing or falling, folong as it hinders, ei- 
ther by the Mufcles of its Belly, or perhaps by 
thofe of the Bladder itfelf, the Air within it fromv 
expanding itlelf farther, aridrendring the Cavity of 
the Bladder larger. 

But forafmuch as the Air that is in it, continu- 
ally endeavours to expand itfelf, the Bladder B D 
will be more dilated, and become greater, when! 
the Mufcles ceafe to contradt it fo firongly as in 
b d at p ; and the Fifh having fo much more Empti- 
nefs in itfelf, will become lighter than an equa' 
Quantity of Water ; and therefore fo long as that 
lalls, continually emerge or afcend, as in the Fi- 
gure from q to p. 

Finally, fince the Air may likewife be compref 
fed and fqueezed together; and being fo on ever) 
fide, will lye in a narrower Compafs than before, ill 
the Fifh. M C, by the contradtion of the faid Muf- 
cles, preffes the Air inwards, and renders the Blad- ; 
der B D fmaller ; it is plain from the Laws of Hy- 
droftaticks, that the Fifh will thereby become 
heavier than a like Quantity of Water, and con I 
fequently fubfide from q to d. 

To prefent the Reader with a groffer Idea there j 
of, we need only fuppofe a Lad fwimming, anc 
fupported by two Ox-Bladders blown up ; ii 
which cafe it will be eafie to conceive, that if h< 
could dilate and contradt the Bladders at pleafure 
when they were very fmall, he would fink, anf ; 
on the contrary he would float when they wer<* f 
large ; and if he could readily find upon a mea < 
fure between both, whereby he could render the 
Bladders too large for finking, and too fmall foi 
floating, he would be able to ftand ftill in an) 
part of the Water. 

A remarkable Proof that thefe Bladders are 0 
the fame ufe to Fifhes, may be found in the XXlXj $ 
Prop, of Borelliy where he relates, that after having > 
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kepc a Fifh in a place exhaufied of Air, fo long, till 
that the Air which was its Bladder finding no 
Palfage to go out fall enough, nor any Refiftance 
of the external Air, did lo far dilate itfelf, that 
the Bladder was burfl thereby ; after which they 
threw the faid Fifh into a Pend, where, during 
the fpace of a Month that it lived, it couid never 
raife itfelf up with Swimming, but was always 
found creeping like a Snake at the bottom of the 
Pond. 

Among my Experiments, I find one that feems 
to give fome L.gnt to this Matter, which was as 
follows; we took two Gudgeons, and put "’em 
into a Glafs Receiver in VVa.er, and thereupon 
exhaufting the Air, we obferved them to emerge, 
without being able to get down wards ,* after which 
they fwelled in fuch a manner, that, their Eyes flood 
out of their Heads, and afterwards fuffer’d feve- 
ral Convuifions ; but by letting in a little Air 
again, their Eyes funk as fuddenly ; both which 
Appearances happen’d every time that the Air was 
drawn out or admitted, without their contributing 
any thing thereto by their own Motion. 

The reafon thereof was, becaufe the Air dilated 
icfelf in the Biadder at the fame time that the ex- 
ternal Air was exhauffed from the Receiver : So / 
that the Bladder becoming larger, the Fifh was 
ligher than fo much Water, and emerged ; but the 
Air being let in again, and the Bladder being 
preffed by it, and becoming fmaller, the Fifli was 
heavier again than an equal Bulk of Water, and 
fo funk down. 

To make the thing appear yet more vifible, we 
took a little Hog’s Bladder, in which there was 
[very little Air, tied a little Srone to it, to make it 
(ink in the Water under the Receiver, and we let 
the Bladder that was taken out of one of the Fi- 
'fiies, float *jpon the Water ,* whereupon we per- 

S f 2 ceivcd 
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ceivcd, that by one draught only of the Pump, the 
Fifh’s Bladder prefently dilated itfelf, and the 
Hog's Bladder, to which the Stone was tied, af-. 
cended and floated upon the Water ; but on the 
contrary, by letting in the Air again, both the 
Bladders fhrank and became fmaller, and the laft 
funk down, which fhew’d the A&ion of the Air 
in the Bladders of Fifties, as is above reprefented 
with great -clearnefs. 

Another Experiment proved the fame no Iefll 
agreeably : We fill’d a little Bottle A (‘Tab. XVII' 
Fig. 7.) fo far with Water, that being inverted ! 
there remained a little Air upon the Water at A. 
but being put loofe into a great Veflel of Water 
it funk down. But after having put this greatj 
Veflel M N Q_P, under the Receiver of the Air 
Pump, and drawn off the Air that prefled upoi 
the Superficies of the Water M N, the Air tha 
was in the little Bottle at A, mifling its Refiflance 
did remarkably and vifibly dilate itfelf; upon whicl 
forcing the Water out of the faid Bottle, it mad< 
the Bottle rife up to B ; but upon reftoring th< 
Preffure of the Air upon the Water at M N, th<' 
Bottle funk again, becaufe the Air at B was there 
by comprefled into a fmaller Space, and the Wa 
ter returned into the Bottle, and made it heavie 
again. This, if the Bottle be not too full of Wa 
ter at firft, may be repeated as often as you pleafe t 
by every lifting up and letting down of the Sucke 
of the Pump. 

Sect. XXIX. T’he EffeEl oj Cold and Heat , and fl < 
a greater or lejfer Column oj Water prejjmg up ( 
Fijheiy Jbewn Experimentally. 

Ii 

Bur now in cafe the Air contained in the Fn v 
flies Bladders Ihould be always the fame, and thjt 
Quantity thereof unalterable, we know that b o 

th 
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the Gravity of the Water, and according as the 
Prefiure thereof is greater or fmaller, the faid 
Air would be more or lefs compreffed, as it hap- 
pens likewife by Cold or Heat; the Confequence 
of which would be, that the Fifties would be 
driven upwards or downwards oftentimes againft 
their Will and Convenience. 

To give an Inftance hereof, in Cafe of Heat 
or Cold, and to fliew the Proof of this Suppofi- 
tion, we need only let fo much Water run into 
the aforefaid little Bottle (Tab. XVII- Fig. 7.) 
that it may fink very {lowly and gradually, with- 
out much over balancing the external Water, and 
, remain lying at A. Then fet the Veflel MNQP, 
either by the Fire, or in the Sunfhine, whereupon 
the Air at A dilating itfelf by the Warmth of the 
Water, will drive- out a little Quantity of the Wa- 
ter that is in the Bottle ; and the Bottle becom- 
ing lighter thereby, wil rife up to D ; but if you 
i let the external Water cool again, the Air will be 
compreffed and reduced to a fmaller Space in the 
faid little Bottle, and the Water flowing into it, 
will fink it again down to A. 

But to (hew likewife, that the fame Effect may 
be produced by a greater Depth or Column of 
Water ; and that the Air in the Bottle may be 
more comprefled without a greater degree of Cold, 
than when the Bottle is nearer to the Superficies 
of the Water, take the Bottle E, and by puting 
more or lefs Water into it, you may bring it to fuch 
a Weight, that when you let it go, it will float up- 
on the Superficies of the Water M N ; but by a 
thruft, or with the addition of never fo little 
Water, it will fink down : Now if you take a Stick 
and thruft the little Bottle E down to O, you 
will fee it continually finking there, tho* you fhould 
raife it a little up j and again, when it is raifed 
up to about M N 3 you will fee it continually float- 

S f 3 ing 
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ing upwards, tho’ you fhoulathruft it a little down. 
And it may likewileOe often moved in the middle 
this way and that way, between N and P, hori- 
zontally, without either rding or finking, if jou 
can -find the exa<5t Middle D; and holding tne 
Bottle with the Stick againftthe Side of the Veflel 
till it be quite fliil, it will remain in the very place 
you leave it. 

Thofe that underftand Hydroflaticks, know 
the Reafon thereof ; and thofe that do not, may 
learn them in Contemplation XXVI. Thofe Rea- 
fons are- That the Bottle being at O, is driven 
clown with a Force, as F R, and upwards with 
another, as F S ;■ but being at D, the Force F H, 
prefles it downwards, and F I upwards. From 
hence we fee, that this Bottle is every where 
between two Powers, prefling againft each 
other, which are greater when at O, and both of 
■era gradually lefs when it is at D, or yet higher : 
Wherefore the Air at O, fuffering a greater Pref- 
fure than at D, and being likewife more contrafted 
or prefled together, the Bottle is fuller of Water, 
and confequently heavier at O than at D or E j it 
muft therefore fink at O, rife at E, and at D re- 
main iiran Equilibrium, that being fuppofed the 
place where the Bottle, with the Water and the. 
Air it' contains; taken all together, is equal in ♦ 
Weight to alike Balk of -Water out of it. 

• Now, if inftead of this Bottle we fuppofe a Fifli • 
with its Bladder, in- which fo- much Air is included, 
that in Winter the Fifli, by the Expanfion thereof, 
may emerge ; and when arrived to the Superficies 
of the Water, may with little trouble contra# its 
Bladder, and the Air within it, after fuch a manner, 1 
as to remain where he is,or to be able to fink down 
again : In fuch a Cafe it is plain, that a hot 
Summer following, this Air, the Expanfion where- 
of was Sufficient jn Winter, .being ftill the fame in 

Quantity, 
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Quantity, will dilate itfelf much more ftrongly 
by the Heat, and hinder the Fifh, unlefs he con- 
ftantly exerts all his Strength, from being able to 
defcend again. 

The fame Inconvenience would happen if r there 
were Ids Air in the Bladder, and only, fo 'much, 
that the Fifh might eafily fupporc itfeif at Top of 
the Water in Summer ; for upon the return of 
Winter, or upon a Fifh’s defcending lower, and 
meeting with more Cold and a greater Pref- 
fure of the Column of Water upon it, and by 
both thefe Means, the Bladder being contraded. 
without any, Concurrence on the part of the Fifh, 
much Strength muft be ufed to raife it up again ; 
infomuch, that with the change of the Seafons, 
the Fifh wou J d oftentimes have too much Air in 
the Summer, and too little in Winter : So likewife 
the Fifhes pafling into Water of different Gra- 
vities, wouid be many times furnifhed with too 
much or too little Air in their Bladders ; and. in 
order to avoid all thefe troublefome Alterations, 
and to pafs conveniently from one place to another, 
they would be obliged to remain always in a Wa- 
ter of about the fame Weight,, and as much as 
poffible in the like Depth and Temper, as to Heat 
and Cold. 

To prevent all thefe Inconveniences, the readi-. 
eft manner feems to be, that the Fifhes fhould be 
endowed with the Faculty of encreafingor leffening 
the quantity of Air in their Bladder,according as oc~ 
cafion required, which likewife we fee happen by 
the Wifdom of the Creator ,• forafmuch as their 
Bladders have a Communication with their Sto- 
mach by the Means of a very fmall and narrow 
Tube ; fo that they can diminifh the Air by dis- 
charging from the Bladder thro* the Mouth, and 
increafe it, by drawing it in again • about which 
Borellij Prop CXI. Part I. has this Obfervation ; 

S f 4, That; 
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That the Bladder is empty when the Fifii being 
in Vacuo , difeharges a great many Air-bubbles by 
its Mouth ; and the fwailowing in of Air may per- 
haps be the reafon, why we often fee the Fifhesr , 
moving their Mouths in the upper Part of the Wa^ , 
ter near the -Air. 

Sect. XXX. Cowvi&ions from the foregoing Obfer- 

vations. 

Now if a deplorable Atheift has taken the Pains 
to read this, and underftands it, let him tell us, 
whether it can any ways feem probable to him, 
that fo many Laws of the Water, of the Air, and 
of the Motion of the Mufcles in Fifties, are fo ac- 
curately obferved by meer Chance ? or could blind 
Nature, ignorant in itfelf of all its Effe&s, produce 
fuch a Difference, as on the one hand to furnifti the : 
Fifties with fuch a Bladder, and Birds on the 
other hand, tho* they likewife move in a fluid 
Matter, or in the Air, with quite a different Me- 
thod of Progreflion; fince fuch a Bladder by which 
a Bird were to be raifed up, muff be lighter than 
the Air, and for that reafon empty of it. Now 
they who ever propofed to raife a heavy Body 
in the Air, with a Globe out of which the Air is 
exbaufled, know firff, That the Shell of it mud: 
be made pretty thick, leaft, being thin, it fhould 
be unable to refill the Preffure of the external 
Air upon any Accident ; and befides, tho* all 
this were not obferved, yet it muft be of fo dif- 
proportionate a Magnitude, that no Bird, being 
incumber'd with it, could be able to fly : Not to 
take Notice, that the Greatnefs of a hollow Brafs 
Globe (that being empty of Air without lifting up 
any heavy Body, it might afeend alone, and of 
itfelf) is computed by Mr. Leibnitz,, in the Philofo- 
|>hicai Tranfattions of Berlin , published in the Year 
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1710, p. 127. to be fuch, that the half Diameter 
thereof would require to be above twenty thou- 
fand times longer than the Thicknefs of the Metal 
of which the Cruft of the faid Globe muft be com- 
pofed ; fo that the faid Globe being an Inch thick 
(tho* that perhaps would not be fufficienc to refift 
the Preffure of the external Air) the whole Mag- 
nitude of this hollow Globe would take up fome 
thoufands of Feet. I have expatiated here fome- 
thing the more, to convince Sceptical Philofophers, 
that are any ways verfed in Modern Experiments, 
that the Stru&ure of Fifties is entirely oppofite to 
what is proper for the flying of Birds ; and that it 
undeniable, that in order to make Fifti and Birds 
move upwards and downwards, (each of 'em in 
their different Fluids) different Means muft necef- 
ffarily be applyed ; which being performed in both, 
in a manner fo fuitable to all thefe Circumftances, 

I leave it again to their own Judgment, whether 
this does not plainly (hew the Wifdom and the 
good Pleafure of a Great Creator. 

Sect. XXXI. Fijh Swim with their Tails , 

Now, if we obferve farther in fo many Fifties, 
that in order to their Progreflive Motion in Water 
by Swimming, they do not make ufe of their Fins 
as Oars to row with, nor after the fame man- 
ner as the Birds do their Wings in the Air, but 
by the help of their Tails, much after the fame 
manner as a Boat moves when they put an Oar 
out at the Stern, and Paddle with it backwards 
and forwards. 

Is there no Wifdom to be difeover’d in this 
(fince Fifties ftand in need of no external Motions 
railing and finking their Bodies, as we have 
fhewn before) that their Inftruments are fo formed, 
) ?hat no time Should be loft in their advancing for- 
wards $ 
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wards ? And that having made a Motion wit! 
their Tail, by which they are protruded, thej 
have no occafion to draw it back again, in order 
to difpofe the fame, to repeat the faid Protru 
five Motion : This the Birds are forced to d< 
with their Wings, tnat they./nay ftrike upon th< 
Air every time, perpendicularly, in order to fi]fi| 
port themfelves therein-,; but- the Fifties by .put 
ting their Tail in its former Place and Difpofttion 
exert the fame Force otj the .other fide, which 
contributes as much to their Progreffion, as the firllj 
Stroke had done? Is it now b.y Chance, that theft; 
Tails, like the paddling Oars, are broad at Bottom, 
that they may ad with greater Force upon, the 
Water; and. that they are compofed of. a ,ftrong< 
Membranous Matter, which is however flexible ; < 
that the Mufcles of the Back , are of fuch a Stru- 
cture^. to move the Tail with a fufficient Strength . 1 
even fo far, that the Violence which the larger; 
kind of Fifties, fuch as Whales, exert therewith, is * 
fo terrible, that one can hardly>read the Accounts 
thereof without being amaz’d ? 


Sect. XXXII. TheUfe of the Fins. 

But forafmuch as in all Bodies that float in Wa- 
ter, the heavieft Part always tends downwards, ac^ 
cording to the Laws of Hydroftaticks, would it 
not likewife follow from .hence, that fince the 
Backs of Fifties, quite contrary to thofe t)f Birds, . 
are the heavieft Part of their Body, they muft al- 
ways turn their Bellies upwards in the Water, as 
it is commonly obferved to happen in dead and 
floating Fifh, fince their Bladder cannot be then 
comprefled, but the Air being dilated therein, 
makes the Fifh float and turn its Belly upwards, 
the Back being not only heavier, but the Belly al- 

fo 
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( o lighter by fuch Expanfion of the Bladder than 
when the Fifties were alive. 

Can it then be imagined that the Wifdom of 
the Creator did not forefee this in the Forming of 
Fifties, to which he has given two Fins under their 
Belly, by which they fupport themfelves upon the 
Water, and by giving them the Faculty of Swim- 
ming whiifl alive with their Bellies downwards 1 ! 
of which wc may find an accurate Examination in 
Prop. CXI1I. of Boretii , who having cut off all 
the Fins under the Belly of a Fifh, and in that 
Condition thrown it into the Water again, fountb 
it continua.ly daggering on one fide or toother, 
without being able to fupport itfelf in the natural 
and common Pofition of Fifties. 

But befides this, to the end that the Fifties 
might be provided of every thing that is neceffary 
•or them towards Swimming, it feemed to be 
iltlill wanting, that they fhould be able convenient- 
^ y to flop that Progrefs which they had acquired 
« iy their Tails, and to be able to turn to the 

I Right or to the Left in their Courfe, neither of 
which could be done by the Tail but with great 
Trouble. For this Purpofe we find the Fifties pro-, 
/ided with two Fins on the Sides, by which, 
when they extend J em both together againfl the 
Water, their Motion may be ftopt ; and if they 
Wretch out one and keep the other clofe, they may 
;urn to that fide whence the Fin is difplayed ; juft 
is we fee happen in a Boat which turns to that fide 
where one Oar is thrufl out in the Water to flop 
Progrefs. 






5"ect. XXXIII. Creatures that live in the Air fee 
eonfufedly in the IVater. 


I n Cafe this does not yet fuffice to convince a 
Sceptick that there i§ a God propofing to himfelf 
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a wife End in all his Defigns ; let him refled upon 
what follows, which feems to be capable of re- 
moving all farther Uncertainty. 

It is known to every one that ever div’d un- 
der Water with his Eyes open, that one may in- ; 
deed fee the Light and many Colours of Objeds, 
but that all will appear Confufed and without ' 
Diftindion. Now we have fhewn before in Tab. 
XI. Fig. 2. that the Rays of Light B C and B C 1 
coming from a Point B into the Air, continually ! 
diverging or fpreading wider and wider from each j 
other, meet in the Eye with a watry Humour, thro* i 
which they do not then proceed diredly from C, ac- 
cording to ggj but are refraded towards each other 
atC D; which refradion or bending being repeated 
again the fecondand third time atDandE, they both < 
or em unite again at the Bottom of the Eye at b ; in 
which manner of colleding all the Rays pro- 
ceeding from B into this one Point b , all the Ex- 
adnefs of a good Sight confifts. 

Let us now fuppofe this Eye, as alfo the Point B, 
in the Water ; then the Rays B C and B C, will 
come out of the Water upon the Aqueous Humour 
C C. And fince, in order to be bent or refraded, 
they muft likewife change the Medium thro* which 
they pafs, thefe Rays therefore remaining in the 
faid Medium or Water, and paffing to C, will not 
be broken or bent to D D ; but proceed diredly 
to gg, till they meet the Cryftaline Humour S T. 
So that altho* they be refraded after the ufual Man- 
ner, thro’ the fame at D and E, yet failing of the 
firft Refradion at C, they will not be able to ap- 
proach near enough to each other, in order to be 
colleded juft at one and the fame Point b y which 
is at the Bottom of the Eye : But this Point of 
their Colledion will fall farther behind the Eye, 
for Inftance, at k ; for which reafon every Point, 
«is B, with its Rays, will fill the whole Space 

788 
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mn at the Bottom of the Eye; which happening 
in like manner from the other Points of the Ob- 
jed near B, the Rays of thefe feveral Points will 
be mingled together at the Bottom of the Eye, even 
in the fame Space between m and », and fo occafion 
an entirely diftraded or confufed Sight, becaufc 
each Point B is not feen in a particular Point b ; 
after the fame manner as in a dark Chamber, when 
you hold the Paper a little too near to the Glafs, 
the Objects painted upon it are all confufed, where- 
as by holding it at a due Diftance, it reprefents 
the moft accurate Painting that Eye ever beheld. 

Sect. XXXIV. To prevent this confufed Sight , 
Fijhes are endowed with rounder Eyes. 

Now this is the Inconveniency that would hap- 
pen, and be peculiar to all Fifties, if their Eyes 
were of the fame Figure with thofe of fuch Crea- 
tures as live in the Air. Now in Cafe any one 
that ftiould doubt of the Wifdom of G o d in the 
Formation of Fifhes, does underftand the Laws 
of Opticks; and if he were to tell us how this In- 
convenience in Fifhes might be prevented, and 
how they could be furnilhed with a diftind Sight ; 
fuch his Skill in Opticks might indeed teach him 
fome of the Methods whereby the fame might be 
brought about ,* as for Inftance, by holding a round 
Glafs before the Fifties Eyes, as old People do, 
who find the fame Defed in their Eyes, be- 
caufe they become lefs round and more flat by 
Age : but it is plain, that fuch a thing can't be 
done for the Fifties. The making their Eyes 
longer, fo that they might be extended not to b 
but to k y would indeed render their Sight more 
diftind ; but then it would bring along with it 
this Inconvenience, that their Eyes, by lofing fo 
much of their Roundnefs, could not eafily be turned 

to 
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to all Sides. And, to pafs over others, let him 
tell us, whether he could have thought of a fhortet 
Way, than by making the Cryftaline Humour of 
the Fillies S T rounder, and of a fmaller Circum- 
ference than the Eyes of thofe Creatures that live 
in the Air * and he wih know, that according to; 
the Rules of Opticks, this will be fufficient to' 
make good the Defed, and caufe the Focus o( 
the Rays to fali fo much nearer upon the Cryfta- 
line Humour. 

Now this is what we really find in Fifties ; in 
which the faid Humours are fufliciently Convex* 
and like little Globules, as may be daily obferv'd 
in the Eyes of boiled little Fifties ,• and as appears 
even in the Eyes of great Whales* which are very, 
fmall and round, and which if they were larger, 
and confequently of a flatter Circumference, would 
take up a great Part of their Heads for the ufe of 
their Sight , which now is contain’d in lefs 
Room. 

Now let thofe fell-conceited, but unhappy Phi- 
lofophers, who deduce every thing from meer 
Chance, or from ignorant or necefl’ary Laws of 
Nature, retire within themfelves, and refled, whe- 
ther it can feem probable to them, that it is per- , 
fedly accidental, that befides the wonderful and 
uniform Strudure above-mencion’d of the Eyes of 
all Animals,, thofe that belong to the Water have 
their Eyes fo form'd, as to fee anddiftinguifli Ob- 
jeds in that Element * and thofe that live in the 
Air, have theirs likewife adapted to this Element. 
Or let them with all their fancy’d Wifdom, prove 
to us the Neceflity, according to which they can 
infer from the nature of the Water, that (unlefs 
the Creator had had this End in view) the Eyes of 
Fifties would have been always rounder than thofe 
of the Creatures which belong to the Earth or the 
Air. But as this is not poflible fof them to do* let 
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them confefs with us, and befides with fo many 
Men famed /or Learning, that a God of Wifdom 
and Goodnefs extending his Care even to Fifties, 
does vifibly appear in this matter. Or if they 
ftilhperfevere in their Opinion, they rauft pardon 
1 us, f we fay, we are compell’d to think that they 
are to be pity'd, as lying under a fecret Judgment 
of God, as well as a natural Blindnefs, cfpecially 
if they go on to affirm, that after having duly 
weigh'd all things, they ftill remain uncon- 
vinced. 

I have dwelt a little the longer upon this Sub- 
tjeft, becaufe one of my Acquaintance, who being 
involved in Doubts, and having entertain'd fome 
Scruples about the molt important Truths, by 
much (but wrong) Philofophizing, happen'd to 
read thefe Obfervations in Rohault’s Phyjicks ; 
whereupon he felt great prickings and trouble in 
his Mind, and presently own'd that he was now 
fully and irrefragably convinc'd that the Eyes of all 
Animals, and efpecially the diverftty in the Form 
of thofe of Fifti, could not be produced without 
a manifefi: view and defign of him who made them: 
and confequently, that there rauft be a G o d, who 
by caufing his Wifdom to appear to all Men by 
bis Works , deferv'd to be fear'd by all his Crea- 
tures. May He grant, that all thofe who fliall read 
this, and ferioufly refleft upon it, may likewifebe N 
convinced 1 

Sect. XXXV, and XXXVI. The Fruitfulnefs 
and Numbers of Fifes. 

T h a t we may be more confirmed in the Ac- 
knowledgment of a God, we need only con- 
template the Multiplication and Fcectindity of Fi- 
fties, which happens in many Kinds of them after 
fo wonderful a Manner, as has been ftiewn already 

upon 
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upon another occafion ; Tome of the Females dif* 
charge their Spawn, and the Males their Melt or 
Seed in the Water near each other, ^and without 
any farther Acting of the Fifties on either fide r 
both thefe Seminal Matters being intrufted to the 
Water, do produce Young Fifties of the fame< 
Kind. 

Now can any Body imagine, that this Spawn 
and Melt of the Males and Females, together 
with the Water, have the Property of Engender 
ring Fifties after fuch a manner by meer Chance 
and without a wife Defign l The rather, finer 
we fee that herein is a Direction or Difpofition ot 
propagating the Species of Fifties above all other 
Creatures in an infinite Number ; for if there werr 
not fome other extrinfical Impediment, every fin- 
gle Grain or little Egg that we find in the Spawn 
would become a Fifh. So that it isnowondei 
what fome Travellers relate concerning theii 
Fruitfulnefs ; as for Inftance, that in the Iflanc 
called John Fernandes in the South-Sea, there i: 
fuch a vaft Quantity of Fifties, that one Man ear 
in one Day catch enough to feed 200 Perfons. 

I have often thought of the Text in Genefis i 
20. And God /aid, let the Waters bring jorth ABUN> 
DANTLT the moving Creature that hath Lije 
whereby the two aforefaid particular Properties 
concerning the great Encreafe of Fifties, are as on 
may fay, pointed out with the Finger ; the ra 
ther, becaufe in the 21 Verfe it is repeated wit! 
the fame ftrong Enhafis, which the Waters brough 
forth ABUNDANTLY after their Kind. 

Now that this has refped to Water, which a; 
a fecond Caufe, produces thefe Fifties out of theii 
Sp awn, feems to be deducible from hence, That 
the Procreation of Birds being mentioned in the 
faid Verfes, is not aferibed to the Air, tho J they 
live and are produced therein, as Fifties in the Wa • 
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ter; as alfo, forafmuch as afterwards mention is 
made in che 24 th Verfe, of the Earth (of which all 
Creatures do at prefent confid, fince all of 'em re- 
ceive their Food from thence) after a different 
Manner : And moreover, how much tnis firft Com- 
mand of the Creator does continue firm, and pre- 
vail even to this very time, appears efpecially from 
hence, that in both the quoted Places the Expref- 
fion of bringing forth abundantly , is only found in 
relation to Fifhes, but not at all mention'd con- 
cerning Birds and Beads, tho' they are compared 
with one another in this fame Chapter. Now that 
the Fifhes do multiply in much greater abundance 
beyond other Creatures, even to this day (tho' an 
abundant Produftion is likewife aferibed to other 
Places where there is no Comparifon ; and in Ge- 
ne fu the viii. and 17. and the ix. and 7. the fame 
radical Word is ufed) at lead that they can be 
more multiplied, is obvious enough, from the pro- 
digious Quantity of Eggs in their Spawn, and from 
other Relations that have been hinted at above. 
Thus in Pf. civ. they are faid to be innumerable ; and 
upon the fame Foundation Jacob wifhes that 
Ephraim and Manaffes may grow into a Multitude 
(or, as it is. in the Margin of that Text, as Fifhes 
do encreafe, Gen. xlviii. v. 16.) At lead, it is 
plain from hence, that thofe Words were not fpo- 
ken without a Fundamental Knowledge of the 
Properties of Fifhes, as two great Circumdances 
in which they differ from other Creatures, namely, 
the Effeft of Water in their Production, and their 
great Foecundity. 

Sect. XXXVII. "The Curfe appears from the Pro - 
duPlion of Fifhes. 

There may dill one Remark be made about 
the foregoin g Matters ; namely, that this fo great 
Vo 1. It, Tt Multi- 
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Multiplication of the Fifties, which feems to be 
theneceflary Confequence of the Quantity of their t 
Eggs, is not however obferved to be fo at this > 
time. Now fuch as allow the above-mention’dl 
Text to be the Word of God, may difcover 
herein the Force of the Curfe, which after the: 
Fail of Man is extended to all things ; for the fake 
of which not only the Trees are lefs Fruitful than 
from their Contexture one might have expeCted I 
them to be (of which hereafter more largely) but. 
Men likewife live a fmaller Space of Time than 
their Structure feems to promiie (of which fome- 
thing has been faid above in Contemplation XII.) 
Now if this be ferioufly confider’d by a Sceptical 
Atheifl, it will not be eafy for him to aflign any 
other Caufe befides this Curfe for the fame, nor 
to remove the Difficulty which offers itfelf, that 
fo many Things, and among them the Fifties, do 
not anfwer the Expectation which we might juft> 
ly entertain from their Structure ; and which is 
more, have not in fo many Ages anfwer’d the 
fame, tho* every thing be compleatly difpofed 
thereto." 

\ 

Sect. XXXVIII. Creeping Creatures not yet 
thoroughly known. 

Now how the Creeping Creatures, fuch as 
Worms, Snails, &c. do move from one place to 
another without Legs, and other exterhal Inftru- 
ments, has not ( that I know of) been yet examin- 
ed into with fo much Accuracy, as to enable any 
one to fay any thing fatisfaCtory about it ; he that 
defires any account thereof, and how, according 
to the Opinion of the great Mathematicians, fuch 
Motion may be perform’d, let him confult Borelli 
in his Book about the Motion of Animals, Part II.! 1 
Prop. XIII. Mr. Ae la Hire, in his Treatife of ■ 

Me- 
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Mechanicks, §. CXII. p. 358. Teems to have carri- 
ed his Obfervations upon this Matter fomewhat 
farther, affirming, that in great Worms, fuch as 
are found in the Sea, the Mufcles can be difcover’d. 
Tome of which encompafs the Worms like To many 
Rings, others are extended lengthwiTe in the faid. 
Worms. Now if this latter Tort be To form’d as 
*Mr. Borelli defcribes them, the Serpentine Motion 
of Worms Teems to be performed by thofe MuTcies ; 
fince when the long Mufcles are contraded, 
the Worms becomes {hotter, and when the round 
ones, it is ftretched out in length. But forafmuch 
as the Strudure itfelf of thefe Creatures does not 
Teem to have been fuffieiently enquired into, we 
{hall be filent about it, that we may (as much 
as poflible) avoid fubftituting Conjedures, tho* 
of very learned Men, and propofing them to any 
one, inftead of the true Works of the Creator. This 
only would I ask of any one that does not own a 
God, whether it can appear reasonable to him, 
to fuppofe that a Worm is made without Wif- 
dom, when To many learned Gentlemen, tho’ 
urged to give an account thereof, muft acknow- 
ledge it to be a very difficult Queftion. 

Sect. XXXIX. Infe&s , Silk-u'orrns y Catsrpil- 

levs , &c. 

Now if we pafs on to the Examination of the 
furprifing Strudure of To many different Kinds of 
Shell-Fifh, both great and firiall, and yet farther 
of Caterpillers and Worms, and of the Aurelias 
proceeding from them, and of Flies, Gralhoppers, 
Beetles and the like ; with which at prefent the 
C'oTet of Perfons of Diftindion (that delight them- 
felves in contemplating the furprifing Works of 
the great Creator^ do with laudable Charge and 
Pains abound; and wherewith a great many Books 

X t 2 befideS 
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befides are filled, without near comprifing all the 
kinds thereof ; to produce many Inltances thereof 
will not be necefl'ary here, fince they are to be 
found in fo great a number elfewhere. 

But to inftance in two or three of 'em ; ask any 
Body, be it who it will, whether he can think, 
that it is by meer Chance, that a Silk-worm comes 
out of an Egg furnifhed with all the Inftruments 
for Moving, Eating and Digefting its Food as 
other Animals are ; that afterwards Spinning 
itfelf up with the Silk that comes out of its 
own Bowels, it is turned into an Aurelia, from 
whence at laft proceeds a Butterfly, which after 
Copulation with a Male of the like kind, lays 
Eggs again, which in the following Year become 
Silk-worms; this is known even to our Children 
that are wont to breed the fame. 

They that in Summer meet with fo beautiful a 
Butterfly as is reprefented ThAXVII. Fig. 8 . flying 
with Wings, running with Legs, and furnifhed with 
all the necefl'ary Parts for Nourilhment and Ge- 
neration ; when they read in the Obfervations of 
the accurate Mr. Goedart , that the faid Creature 
was a Caterpiller B before, and that it was firrt 
turned into the Aurelia C, and afterwards became 
a Butterfly ; could they, feeing fuch Metamorpho- 
fes, and change of Figures in fo many kinds of 
Animals as are briefly named above, and of which 
the faid Author faithfully reckons up a great num- 1 
ber ; could they look upon 'em, I fay, otherwife 
than as fo many Wonders of a great and wife 
Creator ? Or can they perfwade themfelves, that 
all this is brought about by Caufes diverted of Un- 
derftanding and Knowledge ? And the rather, for- 
afmuch as the little Eggs of thofe that we know 
are found by Experience not fooner to difclofe 
their young Ones, than till the Herbs and Leaves 
that are to ferve them for Nourifliment, do fpring 

2 out 
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out of the Ground or Trees. Now if. this be 
true, as feveral Naturalifls pretend they have ob- 
ferv'd, let an Atheift fee whether he can calmly 
perfift in that Opinion, that here is no room for 
an End and Defign of a great Preferver. .And if 
the fame has place here, and that there is undoubt- 
edly fo great, fo adoreably Wife and Powerful 
God that governs all Things, woe be to them, 
yea, double woe to all that deny him. 

• / » 4 

Sect. XL. The Confederation of fmall Animals 

in general. 

T o return to the Matter again ,• Since thefe In-* 
fe&s, together with Shell-fifh, have been confider’d 
with great Diligence by many learned Men, every 
one may find Matter of Aflonilhment in what has 
been tranfmitted to the learned World concerning 
the fame ; and I hope that this happy Beginning, 
which Men of Note and Judgment have made, 
may in procefs of time be an inducement to great 
Minds, to contemplate thefe fmall Animals in cer- 
tain other Views, and to enquire farther into the 
Wifdom and Art that do fo manifeftly appear, in 
the Inftruments which they ufe for Motion, Nou- 
rifhment, and all external Senfation ; by which 
particularly the Glory of their great Creator (which 
does not appear lefs in the Stru&ure of a Fly, a 
Flea, or a Mite, than in the making of the big- 
geft Elephant) may be demonflrated by yet ftron- 
ger Arguments againft thofe that refufe to acknow- 
ledge the fame. 

He that doubts hereof, let him confult thofe 
great Enquirers, who by the help of their Micro- 
fcopes have difcover’d as it were a new World, 
and thoufands of otherwife invifible Creatures ; in 
the unconceiveable fmallnefs of which, not only 
the Defires of a curious Eye will meet with intire 

‘ Tt 3 Satif- 
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Satisfaction ; but likewife the manifeft Defigns of 
the Creator and his Wifdom and Goodnefs, (even 
with refpeCt to thefe Animalcula , that by reafon ot 
their Smallnefs are almoff invifible) will fliine forth 
as clear as the Sun. 

Sect. XLI. The Eyes oj a Beetle , and Convictions 

from thence. 

Forasmuch as whole Books have been writ 
upon this SubjeCt, I {hall only give an Inftance in 
the furprifing Structure of the Eyes of a Beetle , 
the like of which we alfo find in Flies. The great 
Creator, in the Formation of this InfeCt, thought 
fit to make the Eyes thereof immoveable, which 
in bigger Creatures can be turned to all Sides ; 
fhewihg thereby, that he does every thing accord- 
ing to his 'good Pleafure, and will be bound to no 
Laws. Now it is certain, that thefe Beetles 
and Flies, not being able to turn their Eyes, can 
only fee that Way towards which the opening of 
their Eye is directed ; but becaufe the bountiful 
Preferver of all things does likewife extend his 
Goodnefs even to thefe moft contemptible Crea- 
tures, and that they may be aware both of the 
Birds, and other Perfecutors that prey upon 'em, 
and ufe them for Food ; and that they may fpy 
them not only before, but fidewife, and likewife 
behind, in order to their Prefervation, he has been 
pleafed to caufe their Eyes to Hand out of their 
Heads, with a Protuberance or Convexity, and 
bellowed upon 'em fuch a Figure in a manner as 
we find in Glafies, which being ground with ma- 
ny and different Faces, do multiply the ObjeCt as 
many times as there are Superficies upon the Glafs; 
So that each ot thefe little Planes or Superficies 
of the Eye do appear thro' a good Microfcope to 
beane >aCt Hexangular Figure, as we may fee in 
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a Beetle’s Eye (Tab. XVIII. Fig. 2.) ABC D, 
and in that of a Fly (Fig. 3.) G E F. They that 
look upon it in this Table, muft be pleafed to 
take notice, that it is reprefented here much 
greater than it really is, and To as it appear’d 
through a good Microfcope ; whereas other- 
wife each of ’em are fo fmall, that the Obfervcrj 
Mr. Leuvsenhoek , having counted thofe that are in 
the Diameter of the Eye, juftly concludes, that 
the number contained in the Superficies thereof 
does amount at leaft to 8000. 

From this Structure every one may infer, that 
thefe Infeds by the means of fo many different 
and convex Superficies, are able to fee upwards, 
downwards, Kidewife, before and behind, as if they 
had fo many Eyes, with as much Eafe, and per- 
haps more, than any other Creature that can turn 
one and the fame Eye every way. 

One that is well verfed in Dioptricks, and mir 
derftands the Nature of Vifion, might perhaps 
find this Defed in fuch a Strudure ; that in cafe 
thefe Infeds muft fee like others, it would not 
be poflible if the Superficies were flat (as in 
the polifhed Glafs or Diamonds, to which they 
were compared) that the Rays paffing thro’ them 
from a Point, could be colleded in a Point at the 
Bottom of the Eye }> which, as we have fhewn 
above, is required to a diftind Sight, and which 
is befides,the reafon why the Eyes of Fifties muft 
be rounder than thofe of other Creatures living in 
the Air. So that thefe Infeds, according to the 
Laws of Vifion, might indeed have a confufed 
Senfation of Objeds without them, but yet fee 
nothing diftindly thereof, u'nlefs each of the faid 
little Superficies were in themfelves Convex. But 
can any one who juftly objeds this Difficulty, 
obferve again upon farther Enquiry, without be^* 
ing amazed at the Wifdona of the great Creator, 
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that each of thefe exceeding (mall Superficies arc 
of a Convex and Globmar Figure, to the end, that 
they may ferve for a adtinct Sight 10 each of thefe 
little Animals , according to the exadt Rules of 
Opticks, as thofe that examine them more nice- r 
ly and attentively will find. But forafmuch as 
the globular Figure cannot be compleatly fhewn 
by the faid Microfcopes, let any one take the Eye 
of one of thefe little Creatures, and obferve them 
nicely againft the Light of a Candle, holding them 
at a little Diftar.ce from the Glafs, and he will 
then difcover as many Images of the Flame of a 
Candle inverted, as there are Superficies in the 
Eye of a Fly, all incompaflmg the middle Super- 
ficies upon which he looks as in a Right Line : 
Which burning Candles are fo exadtly delineated, 
tho’ all exceeding fmail, that as the Flame o. the 
Candle itfelf moves upwards, the Picture of it will 
appear to do the fame every time, but inverted ; 
juft after that manner, as one may fee thro* a round 
poli&ed Glafs, the Pifture of a remote Candle 
inverted upon a white Paper ; or otherwife look- 
ing thro’ a double Microfcope ; as likewife by 
keeping ones Eye behind the Focus of a round 
Glafs ; in all which Cafes one fees the Objedi turn- 
ed upfide down. 

Now everv Mathematician that is never fo lit- 
tie verfed in Opticks, knows that this cannot be 
done by a concave or flat Figure ; and that, in or- 
der to {hew the exadt Image of a luminous Objed 
inverted (which is here beyond Expe&ation every 
way d.ftindi) a convex or a more protuberant Fi- 
gure is only required ; which cannot be doubted 
by any one that underfiands the Refradtions of 
Light. 

I mull confefs, that for my own Part, I could 
not oftentimes fee and obferve without Emotion, 
a Providence operating with the wifeft Views 

even 
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even in the very fmalleft Things, and appearing not 
only To vifibly, but fo adoreably too in thefe fmall 
Animals. And fince fuch a Figure would cre- 
ate trouble enough to the molt skillful Glafs- 
grinder, if he were to form a great and manageable 
Glafs like it, how impoffible would it be lor any 
humane Art to extend itfelf fo far, as to commu- 
nicate fuch a Shape, and all the Properties belong- 
ing to Sight, to an almoft invifible Animalculum. 
Now if thefe little Particles or Eyes were not 
tranfparent, there would be no Sight ; if each of 
’em were not round, there would be a Sight but 
confufed ; if they were not difpofed in a convex 
Superficies, thefe Infedts would not be able to fee 
round about ’em, becaufe of the Immobility of 
their Eyes; if the Membranes thereof were not 
fupplyed with Humours proper for them,, and 
fuch as muft be conveyed thither by unconccivably 
little.Veffels, the Sight would be ruined by Dry- 
nefs, as Experience teaches us when Eyes conti- 
nue too long dry : Now all this is required, and 
all this is found in each of thefe Infeds, and eve- 
ry one of thefe Circumftances is wonderful : Can 
we then fee them all concurring in fo fmall a 
Compafs, and coolly affirm, that it is all by 
Chance ? 

Now every one that has feen the curious Stru- 
dure of the Eyes of thefe fo fmall Animals , in the 
Obfervations of Mr. Leuxvenhoek , or other Natu- 
ralifts, or made the Experiment himfelf, may ima- 
gine, how overflowing the Wifdom of the Great 
Creator thereof is, who has vouchfafed todifplay 
fo much Skill and Contrivance to render Happy fo 
many thoufand Millions of fuch contemptible In- 
feds (how much more then a rational Man) and 
tp caufe them to fee diftindly, 


S ect. 
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Sect. XLII. Something concerning the beginning oj 
Aftion in Beafts . 

M y Reader muft not be furprifed, that in this 
Contemplation of Animals, I have faid nothing ol 
the Principle of the Actions in Beafts ; concern- 
ing which, Philofophers differ fo much among 
themfelves, fome of whom look upon Beafts to be 
no more then Clock-work, without either Senfe ot 
Underftanding ; but others think that another 
Principle of their Aftions muft be allowed, to ena- 
ble Beafts to a <3: as we fee ’em. 

The chief Reafons that have induced me to 
pafs over this Matter in ftlence are, that both 
thefe Parties agree in owning a Go d, how much 
foever they differ in other Sentiments ; wherefore, 
fince we only write here for the Convi&ion of 
Atheifts, we thought it unnecclfary to engage our- 
felves in this SubjeS:. 

However, to fay one Word about it to unhappy 
Infidels, how much foever we fee perform’u by 
Beafts, that may appear furprifing to us, and how 
much foever they may fecm to mimick the Aftions 
of Men; this is certain, that we could never yet 
difcover any thing in them that was like any Sign 
or Character of the Knowledge of a G o n, or of 
his Service. Let then an Atheift leirn from hence, 
that far from deferving the Title of & Strong Mrad, 
upon account of his deplorable Philofo~hy, the 
only Reward that he is like to receive for the 
Pains he takes therein (I fay it with Compaffion i 
for his Blindnefs, and without Defign of the leaft i 
farcaftical Reflection) is, that it ferves to diftin- 
guifti him from a rational Creature, and in this 
Cafe, finks him down into the Condition of'aBeaft, 
and yet without giving him this comfortable j 
Affurance, that he is to expeft nothing elfe after ; 
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his Death, but to be reduced to the State and 
Condition of Irrational Beings. And I leave him 
to judge for himfelf, (fince there appears in Men 
the Knowledge of a God, but by nO means in 
Beads) whether the Opinion of Chriftians are 
fo abfurd, when they maintain, that Death does 
entirely annihilate Beads, but that the Souls of 
Men do dill remain ; forafmuch as the Know- 
1 ledge of an eternal God does exert itfelf fo much 
. more adoreably in a Being that is framed for Eter- 
nity, and fo adapted to glorifie that God for 
ever. . ... 



CONTEMPLATION XXIII. 


Of Plant s. 


Section I. Tran fit ion to Plants in general. 

'?I^T O W for the farther Confirmation of what 
we aim at in all' thefe things, letuspafs 
on to the Plants, arid tho* a great many of them 
be dill unknown, yet, what the Experiments of 
Enquirers have difcoverM thereof of late Years, 
is diffident to prove, that a wonderful Power and 
Wifdom does appear, in adapting them all to their 
.refpeftive Ufes. 

Now if we diould take notice of nothing more, 
than what is already diffidently known both to the 
Learned and Unlearned, namely, that we fee a 
■ little Seed fird taking Root downwards in the 
1 Earth, and then {hooting up a Trunk or Body in 
1 the Air, and in fome producing Branches, and in 

others 
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others Leaves, Flowers, and Fruit, in which a« 
gain there is Seed, by this means multiplying the; 
Plant, which, when dead, revives again in the 
Pofterity of the fame Species ; let every one con- 
fider with himfelf, whether he could expeft fuch a 
conftant Circulation and Series of Plants in Seeds, 
and again of Seeds in Plants, that has lafted fo 
many Ages without any Variation ; and all the 
Inftruments neceflary thereto, from mere Chance, 
and a confufed concourfe of Atoms. 

Sect. II. Without Earth and Water no Plants will 
fpring from their Seeds. 

Let an Infidel or Sceptick examine farther the 
Earth and the Rain-Water (of which when we 
treated about Water itfelf, we fhewed that all 
Plants do moftly confift) after as many different ; 
Ways as he can poffibly ,• and then let him fee, 
whether he can with any reafon prove from 
thence how it comes to pafs, that when we fow 
the Seed of a fine and fweet fmelling Flower, or 
of nourifhing Corn, and another of a poifonous 
Plant in the fame fort of Earth, each of ’em will pro- 
duce a Plant according to its own Nature, differing 
fo much in Figure, in Strength, and other Proper- 
ties ,* and let him fay, whether it does appear to 
him with any kind of probability, that all this is 
done without Wifdom ; and the rather, forafmuch 
as Earth and Water being excepted, Experience has 
fhewn in fo many Cafes, as the Learned Malpighi 
obferves, de Sem f Veget. p. i%. that neither Urine 
nor Lye, nor Spirit of Copperas, nor Chalk, nor 
Salt-petre, if in too great abundance, nor Atimo- , 
ny, nor burnt Hartfliorn, nor many other things 
when mingled with Water, and the Seed foaked in ' 
fuch Water, or when water’d with the fame after 
they fpring up, can produce any encreafe or growth 

thereof. 
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thereof. Nor, according to the Obfervations of 
the faid Author, can Seeds produce their ufual 
Plants in fimple Water only : They that would be 
fuller informed of this Matter, may confult that 
accurate Writer in the Place above quoted. 

Now when fo Underftanding and Learned an 
Enquirer has made fo many Experiments about 
Plants in vain ; and confequently, fince ’tis not 
fo eafy for any one to difcover wherein confift thofe 
Properties that are requifite for producing Plants 
out of their Seeds, and yet we fee, that they are 
in a manner found alone in Matters fo contem- 
ptible to the Vulgar, and trampled under foot as 
Water and Earth ; let any one that does ftili 
doubt of the gracious Direction of the great Pre- 
ferver of the World, ask himfelf, whether he 
could bellow upon a fimple Seed, or upon Water 
and Earth, a Figure or Form, by which the whole 
World may be preferv’d from Death : And in 
cafe he can’t (as hitherto no Body ever had fuch 
a Faculty) whether he has not juft caufe, from 
all thefe things, to acknowledge a Wifdom far 
fuperior to his own, and to that of all Mankind j 
and at the fame time too, a Goodnefs and Bounti- 
fulnefs that has beftowed upon all Creatures their 
Food and Support. 

Sect. III. Every Seed has its Seed-Plant. 

Now they that would fee how far the Know- 
ledge of Men has attained, in refpeCt to the Parts 
of which Plants confift, and the Ufe thereof in 
their Encreafe and farther Oeconomy, may confult 
thereupon the Learned Writings of Grew, Malphigi, 
and in fome Cafes of Leuvjenhoek alfo, and others ; 
and one would think that towards the Conviction 
ofanAtheift,there would be nothing more required, 

than 
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than to refer him to the Obfervations of thofe Per- 
fons : At lead, that which can't occur to him with- 
out great Aftonifhment is, that he will find in the 
Accounts they have given about Seeds, that ha- 
ving enquired into a vaft Number thereof, they 
have difcover'd and feen in every (ingle Seed an 
involved Stamen of the future Plant, which by 
Malphigi is named Planta SeminalU , or the Seed- 
Plant. I 


Sect. IV. The Seed- Root and Pluma in a Bean. 




T o fay fomething thereof,- which every one 
may eafily try ; take fome great dry Beans, and 
deep 'em 24 Hours in Water, then take them out 
and lay them in a place that is dry, but not cold, 
fo long till, as the Gardeners term it, they begin 
to fhoot out ; Strip the Skin off of one of 'em, and 
you will find the Body of the Bean confift of two 
Parts, lying with their Planes againft each other, 
and having a little white Stalk or Sprig by which 
they are joined together; for Inftance Tab. XVIII. 
Fig. 4. a a a, and a a a, are the two Parts of the 
flit Bean ; d c is the white Root-Sprig fatten'd to 
both the fides, and which afterwards in the Earth 
becomes the Root of the Plant. Now let an unhap- 
py Sceptick fay, fince this Root d o> mutt firft 
grow and fpring out before it can be nouriflied by 
the Earth, and be turned to a Root for the whole 
Plant, whether he can imagine thac it comes to 
pafs without any propofed Defign, that in the 
Body of the Bean, and in both the Parts thereof, 
there is another Root placed, reprefented here by 
b b b b ; which is carried on to the white tittle 
Point c, on each fide with a Branch dd, andthpre- 
by furnifhes this little Root-Sprig d c, d c, with 
nutricious Juices, in order to 'communicate there- 
to 
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to the beginning of its Encreafe, and the Power 
of becoming a Root, before it be able to draw any 
Nourifhment out of the Earth. 

From this little fprouting Root d c , there proceeds 
to the other fide another little Body e } which being 
the Trunk or Stalk in Miniature, does confift of a 
very little Stalk and Leaves ; upon which account it 
is called by T)r.Grew 3 the little Pluma , or Feather ; 
and the faid Sprout of the Root d c, and this little 
Feather e , do make together the Stamen of the 
following Plant. 

Sect. V. Each Plant has two Roots. 

So that almoft every Plant (as Experience 
teaches us, that the fame thing happens in al- 
moft all the known Seeds after the fame man- 
ner) is thus furnifh'd with two Roots ; the firft 
of which is that defcrib'd here by h b and h b 3 
and which fpreads itfelf thro* the Body of the 
Seed, being therefore call'd the Seed-Root feeding 
the little Root Sprout d c, and the Pluma e, fo 
long till the firft of thofe is big enough to draw 
Nourifiiment to itfelf out of the Earth, and then 
it becomes the fecond and laft Root, caufing the 
Pluma, now become a larger Trunk, to grow up 
to a compleat Plant. From whence it is farther 
apparent, that the Matter of the Seed itfelf, or 
of the Bean by which the firffc Seed-Root bb, b b, 
is extended, performs almoft the fame therein (by 
making the Root-Sprout d c, put forth at firil) as 
the Earth does afterwards when it becomes a 
larger Earth-Root; that is, does feed and increafe 
the whole Plant. 

This Seed-Root b b, bb, appears more plainly 
in large Beans, and in the Seeds of Lupins, than 
in many others, according to the Obfervation of 
the faid Dr. Grew. And in cafe one cuts a fre{h 

cropt 
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cropt Bean into thin Slices croffwife, one ma/i 
fee in every fiich Slice the Courfe of the little Seed-, 
Roots (reprefented here by little Points or Dots) 
quite to the end ; (fee Tab. XVI11. Fg. $.) where: 
bb Ihew the Dots through which the Seed-Root 
is cut acrofs ; and if you fliould cut oft thin Skins 
lengthwife from the faid Bean, you may fee the 
little Branches of the faid Root that were juft 
before cut acrofs. Tab. XVIII. Fig. 6 . fhews the 
faid white Lupin, as it appeared to Dr. Grew , of 
which c is the j Pluma, b the Root, dd the Pith, 
and a a the Branches of the Seed-Root. Fig. 7. is 
the Seed of a Gourd , where the faid Gentle- 
man fays, that one need only fplit it in two, in 
order to fee within if the faid Seed-Roots clearly 
and accurately in all their Branches. In Other- 
Seeds, where thefe Roots are not quite fo vifible, , 
either becaufe they are of the fame Colour with 
the reft of the Body, or for other Reafons, yet the 
Root-Sprout, or the Feathers, may be always 
feen plain enough. [Vide Grew , Cap. I. of his Ana- 
tomy of Plants.] 

Sect. VI. The Cavity in the Bean for the 

Pluma. 

One might here add other Particulars; as for 
Inftance, that in Fig. 4. the little Pluma e , is the 
Origin of the future Trunk, or rather the Trunk 
itfelf in miniature ; for which reafon thofe that 
know how very neceflary it is to the Exiftence of 
the Plant, and who like wife obferve the Tender- 
nefs thereof, muft they not be convinced, that it 
was with fome View,, and Defign, that in each 
Part of the Bean there was form'd a fmall Cavity 
to place the faid Pluma, and to preferve it from all 
Inconveniences, in fuch a manner, that the Beans 
may be handled, thrown together in Heaps, and 

tolled 
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totted into Sacks, without the leaft prejudice to 
the faid tender Trunk ? 

Sect. VII. The Hole in the Skin of the Root-Sprout. 

Besides all this, we fee in the great Seeds, 
fuch as Beans, even with the naked Eye (and 
in thofe that are fmaller, with the Microfcope) 
that the external Coat or furrounding Membrane 
is always pierced or bored through with a very 
little Hole, dire&ly oppofite to the Point of the 
Root-fprout e ; to the end, that when the Seed 
is Town, and begins to {hoot forth, this Root- 
fprout may not be hinder’d by the Thicknefs of 
the clofed Bark or Skin, from growing out and 
fpreading itfelf in the Earth ; in order, as we have 
faid before, to ferve afterwards for an Earth-Root 
to the Plant. Infomuch, that even Nuts, and 
hard Peach-ttones, have the like Orifice or Hole 
to make room for the putting forth of the faid 
Root-fprout. 

Sect. VIII. The Nutritions Juice or Sap changes 
its way in the Seed. 

Those that defire to be informed of other 
Particulars, in which the Wifdom of the Creator 
idoes appear, may confult the aforefaid laudable 
Authors, concerning the Structure of the Seed it- 
felf, and learn thereby to acknowledge a higher 
Direftion of Him that has adapted the Inftru- 
mentsof the Seed thereto ; among which there is 
one that cannot be contemplated without Wonder, 
'namely, that the Nutricious Juice, which pro- 
Iceeding firfi; from the Matter of the Body of the 
i Seed aaaa. Fig . 4. through the Seed-root b d, 
I caufes the Root-fprout d c, to fix itfelf below in 
lthe Ground ; after which it changes its Courfe 
Vol. II. Uu as 
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as Toon as ever this Root becomes ftrong 
to draw its Nourifhment from the Earth ; an 
then on the contrary, taking its way upwards, . 
caufes the Pluma e to fhoot forth, in order to bt 
come a Trunk. 


Sect. IX. The Seed-leaves, and their Ufe. 


It is remarkable, befides all this, that in me 
Seeds, when the Root is big enough to feed tl 
Plant, thefe Seeds-particles a a, a a, are carri< 
upwards with the Trunk out of the Earth, aft 
which they compofe the Seed-leaves , fo called, b 
caufe thefe firft Leaves, in almoft all Plants, ha 
a different Figure from the fubfequent Leaves 
the faid Plants. This is very vifible in fome Seec 
as for Inftance, in Cucumbers, in which the Se< 
itfelf, with its white Colour, does firft appe 
above Ground ,• and afterwards by little ai 
little, becomes villbly yellow, and then is turn 
into green Seed-leaves ; the fame are as ma' 
in Number, as the Parts of which each Se 
confifts. 

We do not here difpute, whether the ufe 
thefe Leaves is to communicate a more prof 
Food to the Pluma , of tender Trunk of the Plai 
than the Root is capable to do at that time fre 
the Earth, and to moiften the faid Trunk wi 
the Dew and Water of Rain, which they receij 
by conveying it along their little Stalks, and 
hinder it from being too fuddenly dried up 
the warm Air; or, whether thefe Seed-leaves hi 
to defend the tender Plant from other Inconvenk 
ccs,. after the fame manner as we fee where in th( 
Grains that have no Seed-leaves, the Pluma e 
compafs’d with a Membrane like a Sheath, pi 
bably for the fame purpofe ; and of whichalfo, \ 
may obferve two little Membranes in the gr< 
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I Bean, that have likewife no Seed-bladders. At 
lead Dr. Grew obferves, that in Seeds, the Parts 
of which fpringing out of the Earth, are turned 
into Seed-leaves, none of thefe Membranous 
Sheaths are to be found. We fhall not determine 
any thing particularly in all thefe Matters ; but 
that thefe Seed-leaves are abfolutely neceflary in 
preferving and nourifhing of the Trunk, and for 
the encreafe of the Plant, is plain enough from the 
i Experiments that the learned Malphigi has made 
concerning them, from whence he finally draws 
this Conclufion ; The Effects and Ufes of thefe Seed- 
leaves are fo necejfary ) that if they he pulled off and 
feparated frotn the Plant , it won t grow ; and f it 
</hould any way increafe , it wont be compleat, but re- 
main always defeElive. [See his Treatife de Sem. Ve- 
get. p. 1 6. of the London Edition.] Every one may 
likewife make the fame Obfervation. 

Sect. X. ConviSlions from the foregoing Oh- 

fer vat ions. 

Deplorable Atheifis, who in order to quiet 
in fome Meafure their une.afy Confciences, (which 
is terrify \i always, and in all Places where it ex- 
perts to find a G o d,) and to harden it againft its 
perpetual Pangs, are forced to afcribe all thefe ad- 
mirable Properties that difplay themfelves fo mul- 
1 tifariotifly in the Body, and in the Operations of a 
little Seed, to Caufes that have no Knowledge, 
and which when they produced fuch Seeds, were 
Strangers to what they did, and even to their 
own felves too. Now if any of thofe Atheifis 
had been able to have produced any thing of the 
like Nature, tho* incomparably lefs Perfedt, and 
could i.ave forrr/d a Seed from whence the very 
fmallefi Leaf of Grafs might fpring, would he 
not think that everyone who fhould maintain that 
V o l.II. U u 2 there 
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there was no Skill nor Judgment neceffary thereto, 
would do him great lnjuftice ? And in cale a Seed 
or an Acron were fliown to any Man who had' 
never feen a Tree, and who having fet the fame 
in the Earth, fhould obferve a whole Oak grow- 
ing out of it, would he not, tho > never fo much 
conceited of his own Wifdom ; I fay, would he 
not look upon it as a moft amazing Phenomenon, 
efpecially when he found that fo many hundred 
Acorns were yearly brought forth thereby ? Bui 1 
an unhappy Atheift mull judge quite otherwife it 
this Matter, and maintain a Notion contrary t< 
that of all Men : With what Satisfa&ion to hi 
own Confcience, will be beft known to 'himfelf 
when he rightly conftders the Matter with him 
felf, and difcovers how little Reafon or Groum 
there is to conclude, that each Seed contains thj 
Stamen of the future Plant, and even of the greai 
eft Trees (as far as can be obferv’d) in all the' 
Parts folded, or rolled up like a Clew of Thread 
and that ail this is purely accidental. Let hii 
once more examine himfelf, and confider whethe 
if there were nothing but Chance and ignorai 
Caufes in the World to produce fuch Effeds, 1 
could fatisfie himfelf in believing, that all the 
Wonders could ever happen, not to fay conftant 
and remilarlv, in the vegetable Kingdom, and th 
one Tree could ever have been produced. 

$ E c r. XI. Confederations on the Texts in John x 

24. * 1 Cor. xv. 3 6. 7, 8. and Gen. ii. 4, 5 > ™ 

ObServations on the laft of em. 

Now fince it isan experienced Truth with 1 
Inquirers, that the Seeds of almoft all Plants ■ 
not remain nor perifh in the Earth, but that 
Parts fpring out of the Earth under the Figure 
Seed-leaves, the Grains of Com and Beans bei 
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the only ones obferv'd by Dr. Grew, that continue 
in the Ground, and produce no Seed-leaves ; the 
words which we find fpoken by the Son of God 
in John xii. 24. ought to have a particular Empha- 
fis ; Verily , verily, I fay unto you, except a Corn of 
Wheat fall into the Ground, and die , it abideth alone ; 
but if it die , it bringeth forth much Fruit . In which, 
agreeably to his infinite Knowledge, he is pleas'd 
to fingle out from among fo many thousands of 
Seeds in which the contrary obtains, the only one 
almoft which dies in the Earth ; and which there- 
fore was the only proper Similitude, and could on- 
ly be accommodated to that Purpofe, for which 
he intended to ufe it. 

I know very well, that the Expreffions here ufed, 
of confuming and dying, will fhock fome Natura- 
lifts, becaufe there likewife proceeds from the 
fame Grain of Wheat, both a 'Root and Stalk. 
But that however, there is nothing fpoken herein, 
befides that which we can thus difeover, will fuf- 
ficientiy appear by what has been writ by thofe 
who have carefully confider'd the fame. Let us 
hear what Dr. Grew fays of it in his Anatomy of 
Plants, Ch. I. where treating of Seed, and how 
it fhoots up out of the Earth, he ufes the follow- 
ing Words : This does not come to pafs in all kind of 
Seeds ; for there are fome which rot in the Earth , as 
Corn for In (lance, which is different from mofl Seeds , &c. 
And leaft we fhould think that the fame thing 
happens in many Seeds, he adds a little lower ; 
But all Seeds, excepting thefe two (meaning Corn, 
and great Beans) grow moflly after the fame manner , 
fo far as I could obferve ; they do not rot in the Ground 
(as he had faid juft before of Corn and Beans) on 
the contrary, they come cut at the fame time as the 
Pluma; and the Seed-leaves are in mofl Plants the two 
parts of the Seed, &c. And to the end, that none 
(hould imagine that this Pofition is not Efficiently 

U u 3 ' verify" 
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verify ’d by Experience, let them confult Malpi- 
ghius, fo famed for his Accuracy, de Sem. Veget. p. 9. 
Edit. Lovel. where in his Enquiry into the Changes, 
which a Grain of Wheat undergoes as it fprings, 
up, we find thefe words : After the Eleventh Day , 
the Seed-leaf which fhll hangs to the Plant , is fhrivef d , 
and in a manner corrupted. Now that by this Term 
of Seed leaf is meant the Grain it felf in thefe 
Circumftances, appears by what follows a few 
Lines after : In the mean while (that is, whilft it 
continues to grow) the Seed leaf] or the Grain it- 
felfj pines and confumes away, and being become empty 
within , if one prejfes it, he will find nothing but a wa- 
try Matter in it, which confirms what was faid be- 
fore : as alfo by what has been fince obferved in 
another kind of Grain, namely. Millet- Mi Ilium * 
the Seed-leaf, which as we have fhewn, is the Grain, 
is fhrivel' d or wither d on the feventh Day , and being 
prefl, yields a putrid and nafly Liquor. 

Thus we find the Holy Ghoft exprefling him- 
felf by the Pen of Sr. Paul , 1 Cor. xv. 3d. That 
which thou fowefl, is not quickned , except it die. And 
to the end, that the Modem Philofophers fiiould 
not have it in their Power to object againfl this, 
from their Experiments ; that no Seeds (excepting 
a few, and as far as is yet known, only the two 
above-mentioned forts of Grain, andfome Beans) 
do die in the Earth ; the fame Infpirer of that Sa- 
cred Writer, is pleas’d to go on thus, Ver. 37, 
and 38. And that which thou fowefl, thou fowefl not 
that Body that /hall be, but bare Grain , it may chance 
of Wheat, or of fome other Grain : But God giveth it a 
Body as it hath p leafed him, and to every Seed his own 
Body. 
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Sect. XII- Concerning the Expanfon of the Seed- 
Plant , with an Experiment of Mr. Dodart there- 
upon. 

They that will be pleafed to confider what we 
havefaid before relating to Beans, and particular- 
ly, concerning the little Pluma , with its Root, or 
otherwife the Seed-Plant, before it flioots out in 
the Earth ,* and they that will farther take the 
Pains to read what thofe great Philofophers of 
later Ages, fuch as Malpighi , Grew and Letnven - 
hoeky have writ about it ; or rather thofe, who 
after their Example, have confider’d it all with a 
good Microfcope, will know, that not only in all 
Beans, but alfo in all other Seeds that have been 
yet examined, there is fuch a little Seed-Plant to 
to be found, in which all the Parts of the Plant 
that are to proceed from it, are involved or rolled 
up as it were like a Clew of Thread ; which be- 
ing afterwards filled and expanded by Nutricious 
Juices, becomes an entire and compleat Plant, 
whether it be a Tree, a Shrub, or a Flower. 

To give fome farther light into the Structure of 
fuch a rolled up Seed-Plant, and upon the Account 
of the Wonderfulnfs thereof, ' I have transferred 
one of ’em from the Memoirs of the French Academy 
for the Year 1700. p. 187, and 188. to Tab. 
XVIII. Fig. 8. 

In the (aid Memoirs Mr. Dodart fays, that above 
20 Years ago, he had communicated to the Aca- 
demy fuch a Seed-Plant, as it appeared in the a- 
bove-mentioned Figure, when it was fcarce come 
out of the Earth, and was only one Liney or the 
1 2th part of an Inch long. He adds, that having 
viewed this little Ear of Corn with a Convex- 
Glafs, the Focus of which was half an Inch, 
they could difcover all the Seeds in it, and the 

U u 4 Stalk 
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Stalk or Trunk itfelf among thofe little Seeds, of I 
the heighth of a Line and a half ^ they could B 
likewife diftinguifh therein the Knots of the Straw; 1 
but all had a very different Proportion from what I 
we fee in a full grown Wheaten Plant. The I 
Leaves, which do fcarce otherwife make the I 
fixth Part of the heighth of the Plant when com- |( 
pleat, were now above iS times longer than it ; I 
the little Ear made about a third Part of the en- I 
tire heighth, whereas, when the Plant is perfect, lit 
it hardly comes up to the 48th Part; the little Bo- I 
dy of it was about 3 times as long as thick, tho’ 
when • full grown, the heighth is incomparably 
greater, with refpeft to the Thicknefs ; the lit- 
tle Tubes that compofe the Straw or Stalk with 
their different Knots, appear to be thruft within I 
each other, like the Pieces or Parts of aTelefcope \[ 
when a Man puts it into his Pocket. The Seeds I { 
were round, like perfeft little Pearls, and half I 
tranfparent : To form a more compleat Notion I ' 
of them, you muft fuppofe in the faid Fig. 8. that 
A is a part of the R oot from which this little Plant 
is feparated ; B C D E is the Tube of the Straw ; 
of which B is the firll Joynt between two Knots, 

C the fecond, D the third, E the fourth. Each 
of thefe Tubes, of which the whole Straw was 
compofed, bore a Leaf, which is ftripp’d off, to 
the end, that the Ear that would have been hid by 
thofe Leaves, might more plainly appear. F is 
the lafl Leaf, which leave^ the Ear fufficiently 
naked. Finally, G is the little Ear, having al- 
ready attained its compleat Figure in the middle 
of the little Sprout. 

Now can any one obferve this whole Contex- , 
ture of the future Plant, in fo fmall a Body, with- 
out amazement; and pretend to afcribe the fame 
to Chance or Ignorant Caufes ? 


The 
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The Gentlemen of the French Academy , having 
made ufe of fome Microfcopes that magnified tne 
Objeft much more than the above-metuion’d, 
have obfcrv’d in much fmaller Seed Plants than 
the afi efaid Ear of Corn, how the Parrs of the 
future Plant were adjuftcd together, which in 
fliooting forth, extricated themfelves from each 
other. 

Sect. XIII. Whether the Seed-Plants contain all the 
following ones. 

' 

Several famous Men have gone fo far in this 
Matter, that by feeing in each Seed its future 
Plant, fome of ’em have maintained, and others, 
to ufe a fofter Word, have conje&ured [See Mr. 
Dodarts Me moire in the Tranfaftions of the 
French Academy , 1701. p. 315.] that it was not 

improbable, that this Seed contained in its little 
Seed-Plant another Seed with another Seed-Plant, 
and fo continually forwards ; from whence then 
this Confequence muft be deduced, that every 
Seed, how fmall foever it is, does actually contain 
the Seed Plants, and their following Seeds, of as 
many Trees, for Inftance, as might be produced 
from this one Seed to the end of the World ; and 
confequently, that all Kinds of Plants whatever, 
of the fame Sort that were to be produced in all 
the following Ages, were already actually formed 
in the firft Seed that was created ; by which they 
underhand, that tho’ the Imagination of Men can- 
not poffibly reprefent to itfelf fuch an unconceivable 
Smallnefs and Number, yet the Incomprehen- 
fiblenefs of the Works of an infinite Creator, may 
be thereby fet in a clearer Light, to the reproach 
of them that deny him ; (ince (as Mr. Dodart fays 
in the aforemention’d place, and which is alfo the 
. plain Truth) thofe that are accuflomed toexercife them- 
f elves 
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felves in Natural and Mathematical Sciences , know, 
that they can feldom go far without meeting fomething 
infinite ; jufl as if the Author of Nature , and of all 
'Truth, had keen p leafed to fix the Seal of his chief Pro- 
perty upon all things. 

I leave thefe Opinions, which do not feem 
ftrange to feveral Great Men, to their own 
Weight : But forafmuch as the faid Mr. Dodart is 
pleafed to beftow upon them the Title of Con- 
jeclu.es, as they really are ; and fince we endea- 
vour as much as is poffible to abflain from all 
Uncertainties, tho’ never fo probable, becaufe 
there are Experimental Truths in abundance, 
which prove a G o d, and a Divinity of his 1 
Word, we fliall not lay any farther ftrefs upon this 
Hypothefis. 

Sect. XIV. Tranfition to the Roots and Trunks of 

Plants. 

What we have now faid about Seeds, feems 
to be abundantly Sufficient to bring any one that 
has hitherto denied a Divine and Omniprefent i 
Power, by which the Operations of all things are 
directed to more reasonable Thoughts : But to 
{hew how this Providence proceeds in all things, , 
we fhould add fomething concerning the Roots 
within the Earth, and the Bodies or Trunks of 
Plants as they grow out of it. Now, how the 
Nutricious Juices are drawn or infinuated into 
the firft from the Earth, and how by riling or 
circulating therein, they caufe the Trunk to grow 
out of the fame, we fliall not here relate ; foraf- 
much as that which has been faid of it, is not founded 
upon Sufficient Certainty, and all the Experiments 
that have occur’d to me in order to prove the 
fame, are Dili but too defeftive. They that de- 
flre to fee any farther Account thereof, may con- 
fide 
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Cult the learned Opinions of Grew, Malpighi , and 
others ; they thac will only take the Pains to fol- 
low the Methods of thole and other Enquirers, 
and view the things with their own Eyes thro’ a 
Microlcope, when they fee a Tree or a Plant 
grow, and after that, confider the Structure of 
the Roots and Trunks, will never be able to per- 
fwade themfelves that thefe Bodies have acquired 
their Form by meer Chance. 

Sect. XV. The StruBure of the Root and its Parts. 

Notwithstanding the many different Con- 
junctions and Difpofitions that thefe Parts which 
compofe the Root have among themfelves, yet in 
almoft all thofe that have been examined, we find 
the following Analogy and Agreements, according 
as Dr. Grew has deferibed them ; namely : 

I. The external Part of the Root is a Membra- 
nous Matter or Bark, confifling partly of a great 
Number of little Bladders like a Spunge, or ra- 
ther like thofe Bladders which we fee lying upon 
one another when we blow with a Pipe in Soapy 
Water; and partly of a Ligneous Matter or Fi- 
bres, that are fo many little Tubes. The firfl 
Kind are vifible through a Microfcope ; and the 
laft are feen in fome Roots, fuch as Scorfonera , and 
others from the Experiments quoted by the faid 
Dr. Grew, in the 2d Chapter of his Compar. Ana- 
tom. Radio. 

IT. The fecond Part, which compofes the Root, 
and lies under the outmoft Skin of all, is the Bark 
(Liber.) and this likewife confifls of two Kinds 
of Bodies, the firft of which is alfo a Collection 
of roundifh Bladders, which, being dryed, fhrink 
in like a Spunge, but when fteep’d in Water, fwell 

3 on 
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out again. Among thefe little Bladders there are 
mingled feveral Velfels that convey the Sap, of 
which fome contain in themfelves'a watry Hu- 
mour, fome a milky, and others of other Kinds ; 
and they reprefent very different Forms, as they 
are difpofe among each other. 

III. The third Body that we meet with in the 
Bark, in the Roots, does likewife confift partly 
of the fame Bladders, that are interwoven with 
thofe of the Bark and thofe of the Skin ; and partly 
of Tubes or Veffels that compofe the Woody Part 
of the Root, and fome of 'em contain Sap, and 
others only mere Air. Thefe are likewife difpofed 
after various manners, in different Roots. 

IV. The inmoft Part of the Root is the Marrow 
or Pith, which is found in fome, but not in others. 
This likewife confifts of little Bladders, and of the 
fame kind of Body as we have defcribed before in 
the Bark, and in the Woody Part of the Root : 
'Tis often only a Veflical Matter, and fometimes ' 
’tis mingled with Woody Fibres, or with the lit- 
tle Tubes that convey the Sap and Air. 

Sect. XVI. Thefe Difpojitions reprefented in the 

Fepper-Root. 

The Difpofitions of thefe Parts do fufficiently 
appear in many Roots to the naked Eye, if they 
be cut acrofs ; but much plainer thro* a good Mi- 
crofcope ; and we find 'em very accurately deli- 
neated both ways, by the faid Dr. Grew. 

I {hall produce one here {Tab. XIX Fig. 1.) in 
which, thro' a Microfcope, part of a little Slice 
of the Pepper Root appears, after the following 
manner : The outmoft little Bladders A A, re- j 

prefent 
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prefent the Skin and its external Membrane ; 
from thence to BB is the Bark, in which the Vef- 
fels that carry the Sap may be feen between B and 
L, reprefenting inwardly a broader, and outward- 
ly a narrower and more acute Compofition : Be- 
tween B and G we may obferve feveral Kinds of 
Orifices of the Air-Tubes,* and between G and 
E, another little Circle of other. Veflels that carry 
Sap, in which from E to K is the Pith ; the lit- 
tle Bladders in the Skin in the Bark, between 
the Sap-tubes thereof, and between the Air-Vef- 
fels too, and laflly in the Pith, are all of ’em, ac- 
cording to their different Sizes, vifible enough. 

Sect. XVII. The Structure of the Trunk in an 

AJh-Tree. 

The Trunks of Trees and Plants do confifl of 
much the fame Parts as the Roots, namely, of vef- 
fical Globules, and various Tubes for conveying 
Sap and Air. Thus it has been obferved by Mal- 
pighi and Grew ; but however in a different Difpofi- 
tion and Proportion in refpefit to each other, than 
in the Roots, and in feveral Plants with a very 
great Diverfity, as to Size, Number, Place, &c. 
as may be feen in the faid Grew s Comparative Ana- 
tomy of the Trunks , in many Inftances, but not with- 
out Aftonifhment. 

One Example we have produced from him here 
in Tab. XIX. Fig. 2. in an Afh-Tree , the fourth Part of 
the Trunk whereof is reprefented as cut acrofs : 
A B C D is the Bark ; of which A B is the outmoft 
Skin, and AHB the Sap or ligneous Tubes ran- 
ged by one another in circular Difpofitions 
next to the extreameft Skin * 1 1 is the vefficai 
Matter of the Bark, which below at D and C, has 
another kind of Sap-veffels, difpofed in an arched 
or curved Order ; DCFE is the Wood,- D Q_L K, 
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ICLMN, and MNFE, are the fourth part of three 
circular Superficies, each compofing a great Tube 
from Top to Bottom, in fuch manner, that one of 
'em grows every Year about the Tree ,• the real 
Wood is SS Si between Sand T are the round 
Orifices of the Air-veffels, which are difperfed 
thro' the whole Wood, being larger in the in- 
moft Part of the Circles K L, M N, E F, and 
lelfer in the outmoft ; E F G is the Pith ; e e the 
Bladders thereof ; and O 0 O 0 are the Infections , > 
in which the yeffical Textures of the Pith and 
Bark have a Communication with each other. 

Hitherto thefe abovemention'd Naturalifts have . 
only difcover'd a veffical Stru&ure, and afcending 
Sap and Air Tubes ; but Leuwenhoek has likewife 
difcover'd Veffels therein that run horizontally ; 
and whereas the Figures of Malpighi and Grew do 
reprefent in general the Trunk and Root, and the 
Parts and Veffels of which, according to their 
Remarks, the fame are compofed we may yet 
farther underftand the Kinds of thofe Veffels as they 
have been obferved with great Accuracy by the 
faid Leuwenhoek, and drawn by him from the Life. 

Sec t. XVIII. The Trunks' grow upwards , and the 
Roots downwards. 

N o w if ever there occur'd in Nature a furprifing | 
Phenomenon capable of obliging the moll obdu- 
rate Atheift to acknowledge, that in the growth of 
Plants, a wonderful Wifdom, Power and Good- 
nefs, has had its own Ends in view, and has car- : 
ried 'em on even contrary to the Imagination and 
Opinion of Men, 'tis certain the fame is here dif- 
played mod: evidently, and after fuch a manner 
as has hitherto been infcrutable even to the great- 
eft Philofophers : The Wonder which we are 
ufhering in with fo much Pomp, and upon which 

fuch 
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jfuch famous Naturalifts as the Gentlemen of the 
Royal Academy of France, do likewife beftow the 
name of Wonder, in their H/Jlories for the Tears 1700, 
and 1702, is that Law to which we fee fo many 
Trees and Plants inceflantly fubfervient : Accord- 
ing to which the Roots of all Seeds are for ever 
found to grow downwards, and the Trunks there- 
of to grow upwards. 

Sect. XIX, XX, XXI. Three Experiments made 
upon Beans , Acorns , and other "Trees . 

T o give an Idea of what we have juft now faid 
very briefly ; It is known, that in all Seeds there 
is not only a little beginning of a future Plant 
and Root, as may appear from the Beans, &c. 
but we likewife find, that the Pluma and Root- 
fprout of which we have treated above, have a 
determinate Place in all Seeds, out of which they 
(hoot at firft according to a determinate Courfe; 
but when they proceed, we always fee that the 
Trunk afcends, and the Root defcends into the 
Earth. They that defire to make a Tryal of ir, 
may imitate that of Mr. Dodart, a Member of the 
French Academy, with very little Pains and Trouble ; 
I my felf have done it with feveral Beans, and to 
my great furprize, found it not to fail in any: ’Tis 
thus, if you fplit a Bean (Tab. XVIII. Fig . 9.) 
and feparate two Lobes or Pieces of which it is 
compofed, from each other, having firft fteep’d 
the faid Bean 24 Hours in Water, and then dryed 
it as long after, till it begins to {hoot out as at 2, 
which will be the Root, you will fee at 1 the 
Pluma, which is to be the Trunk lying in a hollow 
Place on one fide; and in the other at 3, another 
little Cavity, in which the Pluma is likewife pre- 
ferved : If then you take another of thefe Sprouting 
Beans, and Plant it as at A, fo that the Root 2 

extends 
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extends itfelf downwards, it won't Teem firange 
to any one that the Root-Stalk 2 (vide B) fhoots 
downwards* and the little Trunk 1 upwards, for- 
afmuch as the Situation of both of 'em do natu- 
rally tend thereto. But it will be very furprifing, 
when one takes the Bean C, and lays it upon its 
fide flat in the Earth, that the Root 2, and the 
Trunk 1, do not grow horizontally, which muft 
have come to pafs, if they had continued the pre- 
ceeding Courfe, as the Bean feemed to determine 
it; inftead of which we difeover, that both the 
Root 2, and the Trunk 1, make a Bow or a crook- 
ee Line, in order to proceed downwards and 
upwards: But to come to the utmoft ; can a Man 
fee without Aftonifhment, that when he plants 
the Bean inverted, that is to fay, with the Root 
upwards, and the Trunk downwards, yet the 
Trunk 1 winds itfelf about the Root upwards ; 
and in like manner the Root 2 making a Semi- 
circle about the Trunk or Plume, takes its Courfe 
downwards. Now that thefe Figures may not ap- 
pear fomewhat improper, it is to be obferved, that 
the little Trunks 1, 1, 1, at B, C, D, are drawn 
here before they were fo old, that they could pro- 
perly make their Appearance in the Air. See the 
Memoirs of the French Academy 1 700. p. 18. Now 
that this does not only happen in Beans, is fhewn 
by the faid Mr. Dodart, in the Hiflory of the French 
Academy , 1702 . p. 6 2. That Gentleman found in 
the Month of December, fome Acorns lying in a 
heap upon a moifl: Place where the Ground was 
firm and compad, as in a beaten Path : Many of 
thefe Acorns had (hot out their Root in the Air 
without being in the Earth, and their little Roots 
came all of 'em out of the Point or Top of each 
Acorn, having the length of from 4 to 18 Lines, or 
12 Parts of an Inch; and that which was wonder- 1 
fnl was, that every one of thefe Roots bent them- 

felves 
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felves the fhorteft way towards the Earth, as if 
they all fought for it. This was therefore the 
more ftrange, becaufe he did not obferve any of 
the Acorns* whofe Points tended downwards, fo 
as that if they had grown /freight out; they could 
have reach'd the Earth ; but on the contrary, he 
found one Acotn among 'em, the Point of which 
grew upwards, and in that he faw that the Root 
(hot /freight up about an Inch in length, but that 
it afterwards changed its Courfe; and as it grew,- 
turned downwards to the Earth. 

This then gave him a handle to make the follow- 
ing Experiment : He took fix of thofe Acorns, and 
fet 'em in a Flower-pot, after the manner as you 
may fee in Tab. XVIII. Fig. io. at A, that is with 
the Point /freight upwards,, fo that the Roots that, 
were to fpring from 'em, feemed not capable of 
growing any other way than upwards ; he cover'd 
them with Earth of about two Fingers thick, 
and let 'em remain in the Pot the fpace *of two 
Months, in which time they had /hot out; and the 
Root having now acquired fome length, made 
clofe to the Acorn an Inflection and Turn; and 
fo in the reft of the Acorns, they grew down 
again, feeking as 'twere a depth of Earth; juft in 
the fame manner as at B : And now the Confe- 
quence certainly feems to be, that all thefe Roots 
having once taken this Courfe of growing back- 
wards from the Point to the Tail, they would 
perfift in it, and purfue their Courfe again right 
forwards ; for which reafon he took thefe Acorns 
and inverted 'em again, preffing the Earth down 
quite round 'em, to the end that it might touch 
every Part ; fo that they ftood as at C, with their 
Root now turned upwards, which before at B ten- 
ded downwards. In this Condition he left ’em two 
Months more, and the Event was, that having un- 
cover'd them, he found that there was nothing 
Voi.Ii. Xx left 


720 The Religious Philofophzr. 

lei’s chan their growing upwards, bat that each of 
'em had made a fecond and new Inflection or El- 
bow, as atD,* in order to make their Roots, as it 
were in fpight of all thefe Obftacles, link down 
deeper into the Earth, where they mull be if they 
would perform any Serv ice. 

The laid Mr. Lkdan relates a ereat manv of the 

^ * 

like Accidents with refpect to Trunks, as he had 
cone before concerning the Roots of Acorns ; 
'viz,. Tnat finding force Trunks of young Pine- 
Trees, thrown down to the Ground by a Storm, 
at a place call’d Ch.iuvifie, fome lying upon a greater ! 
Steep or Slope, others upon a lefler, as in Tab. 
XVIII. F:g. ii. of which all the extream Parts 
ad } bf y eg, grew fireight and perpendicularly up- 
wards ; infomuch, that thofe that fell upon a great- 
er Obliquity, as here at E eg, in order to afeend 
directly, were forced to make a much more acute « 
Angle than theuppermoft Dbf, and Cad ; which 
lay in Places, the Declivity of which was not fo 
great : The like we may obferve in many Branches 
of Trees, when they are hinder’d by any Violence 
from growing upwards ; fo that likewife Weeds, 
that fpringout of the Sides of perpendicular Wa.ls, 
after running a little horizontally, extend their 
Trunks upwards again ; and even when fome of 
’em are not ftift' enough to bear their own Weight * 
horizontally, infomuch that they are thereby pref- 
fed downwards, we fee, that when the Trunk be- 
comes ftronger, they will make a little Inflexion, 
and then grow upwards. The firft Inftance thereof 
appears in Tab. XVIII. Fig. 12. at A, and the fe- 
cond at B j of this I obferved not longfince a won- 
derful Example in an Elder-Tree, growing oat of 
the little Crack of a Wall. 


Sect 
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Sect. XXL Convictions from the foregoing Ob - 

fervatrons. 

After having confider’d this whole Matter, 
and particularly what has been faid about Beans 
*ff>d Acorns , who can conceive the Reafons thereof 1 
And if we do not afcribe it to an adorable Provi- 
dence, which executes its great and wife End* by 
means as yet unknown to Men, to the Confufion of 
its Enemies; then let any Eody furnifh us experi- 
mentally with a true Caufe that may be fufficient 
for this Purpofe ; and £hew us what Mechanical 
Operations and Laws are known to him in Na- 
ture, from whence we may plainly deduce this 
Phenomenon in all its Circumstances. 

The Gentleman who made thefe Experiments, 
and fo carefully obferved all thefe things, was not 
afihamed to record theWeaknefsof his Underftand- 
ing, and the Infufficiency of his Argumentations, 
immediately after the Relation thereof, even in the 
Memoirs of the Jicyal French Academy. I faall not 
here relate all the Reafons that are there collected, 
to (hew the Nothingnefs of all the Hypothefes 
hitherto laid down ; any Body that has a mind 
may fee them there himfelf. B-t I cannot here 
forbear to take notice of the noble Acknowledg- 
ment of an Adorable God, which the worthy 
Author fubjoyns upon this Occafion ; and which 
fuch great Philofophers, as are the Members of that 
Academy, have permitted to be fo emphatica ly 
expreffed : For Mr. Dodart having in the faid Me- 
moirs for the Year 1700. p. 72. fuggefted all that 
is yet unknown, and that feemed requiffte in or- 
der to trace in fome manner the true Caufe of this 
Effeft, concludes his Difcourfe in thefe Words : 
l know nothing of aU this, and chafe rather to vender 
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at a certain continual and amazing Phenomenon, than 
to flatter my felf with imagining that 1 know fometk'ing 
oj that, of which 1 know nothing at all. 1 conjefs l 
would t very willingly d/J cover the Caufe thereof, hut my 
Ignorance will not fuffer me to enjoy a Pleafure which 
would overpay the lofs I fuffer by not underfund- 
ing the Natural Caufe of fo wonderful an Appear- 
ance ; for this Darknefs and Ignorance in which I find 
my felf, makes me fee , and even makes me palpably. , 
fenfible of a Supream Caufe, whofe Wifdom and Power 
infinitely furpajfes not only my "Thoughts and ConjeElures, 
but alfo thofe oj all Men of the quickefi Apprehenfion and 
Judgment that ever were or ever Jhall be. 

Now let the Atheift tell us, whether he ever 
durflmaintain, upon feeing a ploughed Land full 
t of Corn, by which his own Life, and the Lives of 
fo many more muft be maintain’d, that the Plow- 
ing, Sowing, and Preparation of that Ground, 
and the Produ&ion of the Corn from thence, was 
all performed by mere Chance, without any Con- 
currence of the wife Husbandman ; and yet can 
he imagine that he argues rightly, when he aiferts, 
that what we fee happening to thefe Seeds in their 
Growth (and without which all the Pains and 
Charges that have been bellowed upon the Land 
would be fruitlefs) can be afcribed to a Caufe that 
neither knows itfelf nor any of its Operations ? 
For unlefs Providence had been pleafed to take fo 
much Care, that the Roots of all Seeds ihould 
tend downwards to the Earth, and the Trunks 
or Bodies upwards, tho’ the Seeds themfelves 
were thrown into the Earth, either horizontal- 
ly or inverted, it won’t be neceifary to prove, 
that every thing that lives by Sowing being de- 
prived of its Nourifliment, would foon perifh : 
Since, by far the moft Kinds of Grain, and all 
other Seeds that are ftrewed and fown either by , 
' the 
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the Hand, or by Wind, as moft are, it is hardly 
credible, that one of them Ihould fall in fuch a 
Pofture, as to fhoot forth its Root dire&ly down- 
ward, and its Trunk upward, and yet this is requi- 
lite, if they grow as they fliould. 

r 

Sect. XXII. The Knots and Buds of Plants , and 
ConviSlions from thence. 

W e don’t think it neceffary to transfer hither 
all the Obfervations which the Naturalifts have 
made upon the Texture of Plants by the help of 
their Microfcopes, fince we don’t pretend to give 
an entire Hiftory of Botany, wherefore thofe thap 
defire to contemplate the numberlefs Wonders 
that occur therein, and which do unconteftably 
demonftrate the Power of God to fuch as are 
any way reafonable, may be pleafed to confult 
what Meffieurs Malpighi , Grew, Leuwenhoek , and 
others, have writ concerning the fame ; we fhall 
only fay a word or two briefly about them : Now 
they that have feen before, the Texture of the 
Roots and Trunks of Plants, if they fhould take 
a yearly Sprig of a Tree into their Hand, can they 
think it happens by Chance, that it is furnifh^d 
round about with Knots or Buds fo exa&Iy placed at 
a due Diftance from each other, which Knots are 
the Source or Beginning of Fruits or other 
Branches! But particularly, can any Bodyiee with- 
out Aftonifhment, that each of thefe little Knots 
does regularly fpring from the inmofl: Part of the 
Branch, and that the Structure of the ligneous 
Fibres and little Bladders of the Branch, are ranged 
fo nicely in this Form, that upon the putting out 
of the Branch, the Knot or Bud that is com- 
pofed of the fame Matter with it, may likewife 
(hoot out ? 

x 3 Befides 
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Beiides all this, one of thefe little Buds on- 
ly may feem fufEcient to make any one who feeks 
for a God, to find him therein ; let him but con- 
template in the 74th Figure of Malpighi , Cap. de 
Gentmis (and which is translerr’d hither in Tab. 
XIX. F-g. 3.) the Structure of an Oak-Knot, 
where a.e reprefentea at A fome of the little 
Bladders of the Pith of the Twig, which you 
may obler\ c to be furrounded with ligneous Fi- 
bres at B ; C is the Bark, the Fibres of which do 
further comrofe the Leaves D of the Knot. So 
that ah Krots confifi of the little fmall Sprig A, 
with its Bark, ligneous Fibres and Bladders j and 
the faid Sprig is preferved by little Leaves lying 
upon one another like Scales^ and encompaffing it 
round about. 

In the Bladders of fome of thefe Knots (for al- 
moft al of ’em differ from, each other) are little 
Nipples or G.obules, containing in them a terebin- 
thir.ous or gLtinous Matter. 

Thefe Knot-Leaves, if we trace their growth, 
do appear in many Plants gradually longer, and in 
time are changed, fhooting out into Stalks of the 
following Leaves, which cloath the Branch pro- 
ceed ng from thence. How wonderfully this hap- 
pens in feveral Plants, may be feen in Malpighi * s 
cf Plants , p 2 6 , &c. 

Wr.crefore the faid Gentleman having obferved 
all this with an unwearied Diligence, juftly con- 
cludes, that the Sprout of the Knot does already 
comprehend the future Branch in Miniature. This 
will apnear fo much the more plain, if one reads 
the fifth Continuation of Mr. Leuwenhcek , who 
fays, that in the Bud of a Currant-tree, even in 
Winter, he con'd difcover not only the Ligneous 
Part, but likewife the- Berries themfelves, appearing 
like fmall Grapes, and that the faid Ligneous Parc 

or 
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or Stalk (hot out exa&ly at that place where the 
Bunches of Currants firft appear. BCD, Tab. XlX. 
Fig. 4. are the two Bunches of Currants, and EFG 
the young Sprig or Branch, according as the faid 
Mr. Leuvuenhoek hasdcfcrib’d them. 

Now if any one can believe, that this Stamen 
or Principle of a Plant, which difclofes itfelf in 
thefe Buds roll’d up in a Space fo unfpeakably 
fmall, and with fo much Regularity, is to be 
afcribed to mere Chance, why does he not main- 
tain the fame of the fineft Watch that was ever 
-made ? 

Sect. XXIII. The StruSlure of the Leaves , and 
their Ufefulnefs. 

H o w the Leaves of the Branches proceed from 
thofe of the Knots, we have in feme manner fhewn 
above: They confift of the fame Parts with the 
Trunk and. Branches, and have Wood and Sap- 
Veflels of feveral Kinds : Thus the Sap, in the Ti- 
ihymal/us and others, is white; in the ChelidoniUy 
yellow; in others, of other Colours ; and each of 
’em have their Air-Veflels, 

• The Wood, „or Air and Sap-Veifels being col- 
lected in the Stalks, fpread themfelves out in the 
Leaves like fo-many Branches of little Trees, and 
thefe compofe the Ribs of the Leaves, which in 
fome Plants are knit together Reficularly or Net- 
wife : Between them are the little Bladders which 
make the Thicknefs of the Leaves ; in the. upper 
Superficies of fome Leaves we find little Orifices, 
which proceed from internal hollow globular Bo- 
dies, and through which perhaps there exhales 
either a Vapour or liquid Matter ; to which Matter 
proceeding from’ the Leaves of Trees, may perhaps 
be referred that which is faid in the Memoirs 

X x 4 of 
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of the French Academy , 1707. p. 62. at leaft, Mal- 
pighi affirms, that thele Cavities may be plainly 
feen in Cheftnut, Popler and Mulberry-Trees, when 
the Bladders that are in the Leaves are dried up. 
The XIXth Table reprefents in Fig. 5. how the 
large Rib A fends out little Branches B through the 
Leaf, which, with other Branches C, that pro- 
ceed from them, make up thofe Reticular Inter- 
fiices, which here in the Figure appear Blank, in 
which may be feen the hollow globular Bodies D, 
opening externally. * In thefe white Interfaces 
there are likewife little Bladders L, difpofed or- 
bicularly, and which often make fuch a Cavity as 
F, cut of which' there filtrates' a kind of a gluti- 
nous Liquor. Now, whether all this happens by 
Chance and without any VVifdom in fuch a Num- 
ber of Leaves in each Tree,- together with the 
Changes in all pf ’em fo necefl'ary to the well-being 
of each in particular, one may fafely fubmit to 
the Judgment of any reafonable Perfon ; the ra- 
ther fince we fee that thefe Leaves are fo exceed- 
ing necelfary to the Trees, that when they are 
rObb’d of the fame too early by Caterpillers, or 
Others Caufes, they can bring no Fruit that Year 
to Perfection. Now, whether thefe Leaves do 
render the Sap and Juices of Trees and Plants 
more proper to fruftify, or whether they contri- 
bute any otherwife to the well-being of the Plant, 
fince they feem to extend their open Arms, as it 
were, towards Heaven, to receive the Dews and 
Rains thereof ; and to derive them farther for other 
ufes, we cannot yet determine ; this at leaft is 
probable, that in many Leaves the little Stalks are 
contrived more or lefs gutterwife, fo that the Dew 
and Rain falling upon the Leaves, may run along 
them, and be conveyed to the little Knots (which 
are often found in Trees, in thofe Parts where 

the 
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the Leaves fpring out) in order to moiflen the 
fame, other Stalks are round, along which the 
Water can creep well enough horn the Leaves to 
the Knot, but not in ho great a Quantity : So 
that thefe Leaves feemat leaft to ftr\e to iupply 
each little Knot with Water. Will any Lody 
pretend, that this likewife is to be afqribed ' to 
Chance ? 

We likewife fee that the Juicy Fruits that are 
in danger of being dried up too foon by the heat 
of the Sun, fuch as Mulberries, Strawberries and 
Currants, are furniflied with Leaves larger than 
themfelves, to the end, that they may be co- 
ver’d thereby ; and that Apples and Pears, that 
are more folid, and require a Wronger influence of 
the Sun, have fmaller Leaves, tho’ their Trees are 
often bigger. 

Befides all this, fince the Leaves do fiiadow the f 
Tree, and fince we have fhewn above in Contem- 
plation XIX. that this is the Gaufe that the Air 
with its watry Parts, is continually driven towards 
it ; we may likewife obferve from hence, that the 
great and adorable Preserver of all things, has, by 
the means of Leaves, imparted to Trees fuch an 
Advantage, that tho’ no Wind {hould move the 
Dew and moift Vapours of the A?r, yet through 
the greater Coolnefs of the Shadow, the external 
warmer Air being condens’d and driven thither- 
wards, carries its watry Parts with it to the Trees, 
and continually moiftens the fame. 

Sect. XXIV, XXV, and XXVI. Several Exp* 
riments to Jhevo the Perfpiration of Leaves. 

I Shat t not here enquire, whether with all 

thi 
to 


s, the Orifices likewife which Malpighi obferved 
be in the Leaves, may not perform the fame 
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Fun&ions in Tr?es as the Pores of the Body do in 
Men, tiut is to iay, to caufe an inviiibie Perfpi- 
rauon : This the Pcrtumes and Scents which we: 
find in the Air under many Ttees, Teems to ren- 
der very probable : And the, fame is likewife co- 
roborated by the Experiment of Mr. de la Hire in 
tfie Memoirs of the Royal French , Academy 1703. 
p. 73. This Gentleman, in order to try whether 
Fountains could , be produced by Rain only (ac- 
cording to the Opinion of Mr. Mayriote ) had a mind ■ 
to try how much Water wasjjeceffary to the grow.th 
of a Plant ; for which reafon. upon the 30th of fitne, 
about five in the Morning, he, took- 1 wo frefh- pluck'd 
and folid Fig-leaves, and thrufl their Stalks in a 
pottle that had a narrow Neck, and which was filled 
with Water, fo that the end of t-fie Stalks .might 
touch it; then heclofed the Mouth of the-feott!e fpp 
carefully, that no Water cquld evaporate from' 
thence, but thro’ the Stalks; having weighed rhe 
whole, he Tet it in a place where tfie Sun (hined, and* 
where the Wind did blow a little. -The Fig-Leaves 
alone weighed 5 Drahmsand48 Qfcins; at eleven l J 
a Clock, he found that the whole was lighter by 
two Drahms, on account of the Particles that were 
drawn out of thef? Leaves by the Air and the Sun ; 
having likewife found in other Plants, of which 
he had madetryal, always a great Evaporation of 
Moifture. But he has not taken notice, whether 
the Water which at firft weighed a Pound, was fo 
much diminifbed, or whether the Leaves were fo 
much dried up, or, whether the lofs happen'd 
partly to both ; however, he proves from thence, 
that there was a fenfible Perfpiration thro' the 
Leaves: Which may likewife be concluded from 
the Experiments o£ Dr. Woodward, mention'd,’ in* 
the Philof Tranf. Num. 253. So that it appears from 
hence (at lead it feems fo) that the Leaves, be-'J 

(ides 1 
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(ides other Ufes, do likewife ferve for the Perfpi- 
, ration of Plants. 

I fhould now have puffed on to fomephing elfe, 
did I not think that (in order to give fome Light 
.0 the fo obfcure Structure and Oeconomy of 
Plants, and thereby, render the adorable W lidom 
)f the Creator, the clearer in fo many.Qt "’em, and 
:o underlland the Nature of ’em with,greater Cer- 
.ainty) the following Experiments might perhaps 
pe of fome ufe. • • , . 

I find among my Notes for the Yeaj i< 5 pd, that 

I ion the 2 iff of January , we cut a little piece of 
Rodi(h } and another from the middie Rib of a 
)lwort-Leaf, and a third of a fower Oak-Apple , 
id put each of ’em into a particular Glafs, fati- 
ng ’em at the Bottom with a Brafs Wire, and 
pn fill’d the fame with ailrong Lye made with 
ater and Pot-aihes, filtrated thro’ a Paper.: then 
tting them all under the Receiver of the Air- 
amp,- we obferved, , that upon taking away the 
refliire of the Ambient Air, a. great Quantity of 
ir afeended from each of them, particularly from 
le fry we x Oak- Apple > which produced a perfedt 
roth upon the Superficies of the Lye (we (hall not 
;re inquire, whether this laft might not be in- 
eafed by the fermentation of the Acids of the' 
.pple with the Salts of the Lye) and every time 
e exhaufted the Air, the fame Effedt followed 
'he reafon why we made ufe of Lye rather than 
/ater, was, that it might not be objefted, that the 
dr which is oftentimes found in Water, might 
ontribute fomething thereto ; tho’even in Water 
Ifo, and before that the Air is boiled out of it, 
lie thing appears fet plain, that no Body, who is 
ot too fcrupulous, need make ufe of Lye. 

On the 2d of June, 1 696, we took two little 
ieces of the Branch of an Elm, and put ’em bo.h 

into 
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into the Lye and under the Receiver, one of which 
was placed with that End upwards that grew 
next the Trunk of the Tree, anc t'other in a con- 
trary Pofition ; then exhaufhng the Air, weob- 
ferv'd chat a great many Air bubbles afcended e- 
qually out of the Bark of each of ’em ; but that out' 
of the middie ot the Wood, tire Air flowed as it 
were in an entire Stream, both at the under and 
upper End; and when we cut away a little of the 
Bark from the Ends, we obferved the fame, as al- 
fo when we put in Wood without Bark, and 
Bark without Wood, the Air came out very ttrong-* 
ly from botn. * About a Week afterwards we took 
a fingle Afparagus that had been two Days out of 
the Earth, cut it to pieces, and obferved a great 
deal of Air to come out of it, but nothing near fo 
much as what came out of the Elm-Twig ; moft pf 
the Air- came likewife out of that End that flood 
upwards in the Earth ; There appeared fome little 
Bubbles at the other end, and fome came alfo, but 
not many, out of the fides of the Afparagus. 

On the 7th of 'June 1 769, we tied a little piece 
of a Branch of aMorello-Tree to two Nails, and 
fatten'd 'em with a Thread to the Hook of the Re- 
ceiver of the Air-Pump ; fo that being put into a 
Glafs full of Water, it hung about three Fingers 
breadth under the Surface of it. 

After that, we took a little piece of the Stalk 
of the Flower, called the Imperial Crown , and tied 
two Nails to it likewife, to make it fubfide in the* 
Water; then drawing off the Air, we obferv'd a 
whole ftream of Air rifing upwards out of both ; 
from whence it appears, that the Stalks orTrunks of 
Plants do contain a great deal of Air in them, and 
what was before difcoverd by the Microfcope, is 
hereby confirmed. 

. «, j 
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To examine into this Matter a little more 
ftri&ly in Leaves, we tied five Morello-Leaves 
together by the Stalks, and then cut oft about half 
of 'em, to the end, that the Tubes or Canals in 
their little Ribs being open'd, the Air might more 
eafily be drawn out of them ; then putting them 
into a Glafs of Water, after the fame manner as 
before, we could obferve fcarce any Air to come 
out of the, Sides of the Leaves that had been 
open'd by cutting, but the Superficies or flat 
Parts of the Leaves were cover'd .with clear Air- 
bubbles, infomuch that thofe Bubbles fwelling big-» 
ger by our continuing to pump, the Leaves and 
the Nails to which they were fatten'd, rofe up to 
the Top of the Water ; but upon letting in fome 
Air again, the little Bubbles difappeared as ufual, 
and the Leaves fubfided. 

From hence likewife it feems to follow, that 
Leaves perfpire very much, and that .their Pores 
are more numerous than thofe of the Stalks or 
Trunks of Plants. There was likewife this re- 
markable difference between the Leaves and 
Trunks, namely, that the Trunks did indeed 
emit whole Streams of Air from their open Ends, 
but that there were none, or very few, Air-bub- 
bles externally upon the Bark': Whereas on the 
contrary, there feemed to be very little Air flow- 
ing from thofe Parts of the Leaves where they 
were cut, but a great many Bubbles upon their 
Superficies. 

Perhaps by comparing all this together, there 
might be a Foundation for a probable Hypothefis, 
to {hew the manner how the Sap is circuited in 
Plants, namely, by the Rarefra&ion of the Air 
in the Day-time, when 'tis warmed by the Q -un, 
and by the Ceffation thereof in the Cold of the 
Night i but this is not our Purpofe here, ad a 

greater 
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greater Number and Series of Experiments would 
be requilite to confirm the fame. Our view iri 
mentioning thefe Matters, is, Firfl , to fliew that 
we ought not to doubt of what has been advances 
concerning the Plants by thofe Gentlemen that 
have examined them fo far with Microfcopes: 
And, Secondly , to open a way whereby the Manner 
of • Growing, and the Circulation of the Sap ir. 
Plants,- may be traced after another manner than 
by the help* of Microfcopes ; and thus by ufingl 
different Methods to difcover thefe furprifing 
Wonders of the Creator, a greater progrefs may 
be made for his Glory and Honour. 

Sect. XX VII, and XXVIII. The StruBure oj 
Flowers , with their Supporters , and without. 

I f we pafs from the Leaves to the Flowers, 
which confift of the fame Matter as all other 
Plants, viz,, -of Air and feveral Sap-Veffels, other- 
wife termed Wood-Veffeis, and of a veflical Stru- 
cture, befides which, we find that molt Flowers 
proceed from a Bud or Knot (which the Fiorifts 
call the Calyx ) the Leaves or Parts of which do 
firfl cover the Flower contained therein, whilfl it 
is yet unable to bear the Inconveniences of the 
Weather, and defend it from the fame ; and after 
that the Flower is blown, they keep up its Leaves, 
that they may not hang confufedly together, but 
regularly reprefent their Beauties to the Eyes of 
the Beholders. Let us contemplate a Carnation, 
for Inftance, and fee firfl: how its green Bud fe- 
cures the Leaves of the Flower, and then keeps 
together the little weak Sta:ks thereof, ' that it 
may nourifh the Seed; and moreover, how it is 
indented at Top, in order to clofe the Flower the 
better while if is in Bud,- and afterwards to fpread 
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out more largely, in order to fupport the Leaves 
more ftrongly. Let us obferve the fame in Rofes, 
and a thoufand other Flowers, all which are fur- 
niflied with fuch a Calyx and Supporters pro- 
ceeding out of' it,' fome with one circular Leaf, 
as is the Carnation, others of more, as the Ro/es , 
others of little Leaves lying upon one another, 

! like the Scales of Fifties, as the Cyanos or Corn - 
Flower ; others after infinite other Manners, yet 
allferving for the fame Ufe ; fo are the Artichoaks 
made of fuch Cups only, with Leaves lying upon 
one another. 

Now fince thefe things (all concurring to the 
fame End in fuch an infinite number of FloweisJ 
cannot be aferib’d to mere Change, to the end, 
that no Body may deduce the fame from an igno- 
rant Neceffity flowing from the Strudure of all 
Flowers, fince this happens in aimoft all that ftand 
in need of being preferved in the Bud, and of be- 
ing fupported when blown, we fhall fee, that in 
all Flowers, the Leaves of which are ftrong and 
powerful enough not to want fuch Supporters, 
fuch Cups or Leaves diftind from the Flowers are 
not to be found at all : Of this kind are white 
Lillies, all Tulips, and many forts of other Bulbous, 
or Onion Flowers, which are cover’d in the Bud 
with a thin green Leaf, and when blown, fupport 
themfeh'es by the Strength of their own Leaves 
only : Thus we fee in Crocus or Saffron, which 
comes up in the Spring, and which having no Ca- 
lyx or Bud fufficient to cover it, that it, is provided 
with a white membranous Tegument, by which 
its Flower is preferved from the pernicious Effeds 
of the Air whilft it is yet tender. 
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Sect. XXIX. Some Particulars about Flowers. 

O f the Leaves of Flowers, and of their ravifhing 
Agreements, as they afteft the Sight and Smell of . 
every Body, we fhall not take any notice here, 
they being fo well known ; only it is to be obfer- 
ved, that as the Cup and Leaves furround and pre- 
ferve the Flowers, fo likewife the Flower-Leaves 
do fecure the Heart or inmoft Part thereof, and 
that many of ’em are cloathed with aDown or Na- ! 
tural Farina about their Heart, in order to pro- 
vide a fofter and warmer Lodging for the little 
Sprout in the middle of ’em; 

We fhall likewife pafs by all the wonderful Par- 
ticulars that Malpighi and Grew have already no- 
ted in Flowers, fuch as their little Horns and little 
Hairs, their Magazines and Store-Houfes of flimy 
and terebinthinous Matters ; particularly the Pla- 
ces where a Sweet and Honey Liquor is feparated 
and preferved in their Leaves. They that fee this 
Liquid Matter gather’d by the Bees, and ferving 
fo many Purpofes to Mankind, will at lead learn 
thereby, that it is not without reafon, that he 
who acknowledges a Glorious God for the Ma- \ 
ker of all things, may, befides the Adorablenefs of 
his Wifdom, obferve alfo from hence, the Great- 
nefs of his Bounty and Favour to us. 

Nor fhall we take upon us to defcribe in this ( 
place the Parts of Flowers exclufive of their Buds 
and Leaves, forafmuch as the fame are not yet 
compleatly known to us ; fuch as for Inftrance 
the Places in the Heart or Middle thereof, in which 
the Seed is formed ; nor yet the little Threads, 
nor the flifflongExcrefcences that bear other little 
Bodies, full o r certain fine Duft at the Top of I 
’em, fuch as Lillies and the like ; the former of I 
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which the Botanifls call Stylus , and the other 
Stamina. 

Sect. XXX. The little Threads , &e. and Con - 
1 riBions from thence. 

Only let us finally make this Remark, and ask, 
whether an Atheift feeing the Branches of a Vine 
fo weak that they can't poflibly fupport themfelves, 
does not believe, that it is with awife Defign, that 
they are furniflied with thofe Threads by which the 
Joynts or Knots fallen and fupport themfelves on 
every thing that flicks out ? and, whether he does 
not obferve a Defign therein, efpecially, fince thofe 
Threads, after having twilled themfelves about 
any folid Matter, are yet unable to bear the 
weight of the Bunches hanging upon 'em, were 
it not that the Matter of which they are com- 
pofed, was incomparably tougher than any thing 
elfe in the whole Vine. 

Thus it is likewife with the Cucumbers, the 
Branches of which would eafily be broken by the 
Wind, were they not llrengthen’d by fome other 
Threads and Supports. If there be not a wife 
End and Defign in all this, how comes it that the 
Ivy, which grows never better than againll a Wall, 
Ihoots out of its Side, as it were, little Roots or 
Sprouts, which having a glutinous Moillure in 'em, 
do. thereby cleave to the faid Walls, and fo fup- 
port fuch a great Apparatus of Leaves and Bran- 
ches ; which how wonderfully it comes to pafs in 
the Canada Vine , has been defcribed by Mr. Mai- 
pighi. 

Now to .convince an Infidel by fome farther 
Inllances, if it be poflible, can Chance be the 
Caufe of all things in Plants, each of which bears 
a Seed, from which exactly the Jame, and never 
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any other Plane proceeds when fowed in a proper 
Ground ; as for example, a Vine never produces 
Figs or any other Fruit befides its own Grapes. 

Pears, Apples, Grapes, &c. ripen firft neareft 
their Stalks - 3 Figs, Melons, Peaches, Plumbs, Abri- 
cots, &c. fartheft from their Stalks. 

In Carnations, Jeflamine, and others, the higheft 
Flowers, or fuch as are moft remote from the 
Root, come firft to Perfe&ion ,• in Lillies and Hya- 
cinths, &c. the loweft in Rasberries, this hap- 
pens indifferently. 

The Trees of Apples, Pears, Peaches, Abri- 
cots, Cherries, &c. bear Fruit at two Years 
growth, but Grapes, Nuts, Rasberries are produ- 
ced the firft Year. 

Thus in many Trees thofe Leaves that are far- 
theft from the Root wither firft in Autumn ; but 
in Peafe, Beans, Artichoaks, and many others, 
yea, even in Peach and Almond-Trees we fee 
the contrary. 

In many Plants the Fruit proceeds from the fame 
Part where the Bloffom was, as is well known ; 
but in the Small-Nut, Hazle, and Chefnut-Trees, 
and alfo in Turkifo or Indian Corn, the Fruit comes 
where the Bloffom never was. 

Almoft all Fruits are preceded by their Bloffoms ; 
but the Fig grows perfect without a Flower ; and 
in Melons, Cucumbers, &c. the Fruit is feen be- 
fore the Flower. 

In Fruit-bearing Wood, the Fruit and Leaf arc 
moftly together, but in Vines it is chiefly the con- 
trary, where the Grapes and Leaves are oh dif- 
ferent Sides. 

In fome Trees the Branches are long, becaufe 
their extream Parts are lengthen'd out, which is 
moft ufual ; but in Vines, in Tulips, in Carna- 
tions, &c. the extream Parc remains without j 
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(hooting out farther, and the Lengthening is made 
by the growing of that which is below. 

They that would fee more of thefe Remarks, 
may meet with 'em in the Reflexions upon Agri- 
culture, of Mr. de la Quintenye , Ch. XVIII. and 
judge from thence, whether the All-wife God 
can fhew more plainly, that his Power of direct- 
ing all things acccording to his good Pleafure, is 
confined to no neceflary Laws, than by making us 
fee in Plants, that there is nothing in one part of 
*em which he cannot produce in another, after a 
feeming contrary manner, to the fame End and 
Purpofe. 

Sect. XXXI. T’he Curfe of the Earth. 

They that have obferved the Franknefs and 
Sincerity of this famous Florift, and DireXor of 
all the Royal Gardens in France , in feveral Expref- 
fions of the aforefaid Treatife, will not be furprifed 
at the blunt Acknowledgment of his Ignorance in 
the following Words of the XVIch Chapter : 
I cannot conceive how it comes to pafs , that the Earth 
grows Weak and Lean , with refpeCl to thofe Plants which 
are in fome meafure Strangers to it } as for infiance , Corn , 
Herbs and Trees ; but yet feems to have preferved 
its whole Strength ; nor does its Fruitfulnefs appear bf 
any means to be dimimfhed , with refpetl to its Produ- 
ction of Thorns and Thi files, and an infinite Number of 
other id Weeds. Every one who makes ufe of his 
Reafon and Experience, as a Naturalift, and no 
otherwife, will doubtlefs be at a lofs to affign the 
true CaufeS of this FaX : I fpeak here of the true 
Caufe only, becaufe it is not fo difficult to ad- 
vance an Hypothefis, and from thence to deduce 
a feeming EfteX of Nature ; and we all know that 
there are many fuch laid down, of which never- 
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thelefs none come up to the Truth. We fhall not 
here difpute about the Natural Caufe thereof - 3 
but only ask an Unbeliever, when he reads the 
Curfe pronounced againft the Earth, by the Creator 
thereof, for the Sin of our firft Parents ; Gen. iii. 
17, 18, &c. Curfed is the Ground for thy fake ; in 
forrow Jhalt thou e at of it, all the Days of thy Life : 
Thorns alfo and fhiflles Jhall it bring forth to thee ; and 
thou Jhalt eat the Herbs of the Field. Whether, tho* 
he did not allow all thefe Words to be Divine, he 
be not obliged to own, that the Contemplation of 
Nature would teach him the fame thing: And 
that it is worthy of his mod ferious Reflexion, 
that the Earth, without any Diminution of its 
Strength, is able of itfelf to produce Thorns and 
Thirties, and other ufelefs Herbs in Abundance ; 
but when it pomes to bring forth all kind of Grain, 
and other Plants proper for Food, it becomes then 
Lean and lofes its Fertility. Now if he does not 
with us deduce this from the above-mention’d 
Curfe, and yet will fatisfie himfelf, and any other 
reafonable Perfon ; it behoves him, Firft, to 
fhew the Caufe why this happens not only now, 
but has come to pafs after the fame manner in all 
Ages, and in all Places. Secondly , If he thinks he 
has difcover’d the true Reafons thereof, it will lye 
upon him to prove likewife, that this will necef- 
farijy follow from the Structure of the Univerfe, 
and that it could not fall out otherwife, but that 
the Earth muft needs produce Thorns and Thi- 
rties, and other Weeds, without impairing its 
Strength ; and that juft the contrary muft hap- 
pen, when it produces the things that are ufeful 
to Mankind. 
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Moses adds farther in the faid 3d Chap, of Ge~ 
nejisy v. 17. in forrowjhalt thou eat of it (the Ground) 
all the Days of thy Life. And' in the 19th Verfe, — 
in the Sweat of thy Face Jhalt thou eat Bread. But we 
have touched upon this already in Contempl. XX. 
However, we fee in thefe Places fuch things fore- 
told, which hitherto have been compleatly ful- 
filled i and whereof, (unlefs the Caufe be afcribed 
to the aforefaid Curfe) the univerfal and necef- 
fary Confequence can never be proved by any Bo- 
dy : The rather, fince this particular Curfe de- 
nounced a fecond time againft the Earth, on Acr 
count of the Murder of Abel , by his Brother Cain , 
is flill daily fulfilling in our Sight, Gen. iv. v. 12. 
When thou Tillefl the Ground , it Jhall not henceforth 
yield unto thee her Strengths Which may be inferred 
from the Structure of Trees and Plants, that feem 
to be made to yield incomparably more Fruit than 
we fee them now do ; and which, by what fol- 
lows, fhall be undeniably proved. 

I acknowledge, that it has been formerly ob- 
jected to me as fomething very obfcure, (when 
God was pleafed to fay, to Man ; Behold , 1 have 
given you every Herb bearing Seed , which is upon the 
pace of all the Earthy and every Tree in which is the 
Fruit of a Tree yielding Seed ; to you it' Jhall be jor 
Meat ) how it could be poflible, and be made to 
agree with the Plants and Trees, that they ftiould 
have furnifhed to all Mankind the neceflary Sup- 
port and Food, in cafe Sin had not come r intq. the 
World, and Men had thereupon continued Im- 
mortal, according to the Structure we obferved 
above in their Bodies, which reprefents a compleat 
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Perpetuum Mobile , or a Machine of an everlading 
Mouon. For tho’ it had pleafed God to have 
taken them after a while from the Earth (into 
which, as having not been revealed to us, welhall 
not here enquire farther) yet it feems to be very 
probable, that the Earth would have been incom- 
parably ‘ more Peopled than now, when fo many 
are fo fuddenly fnatch’d away by Death, 

But that which feems perfedly to folve this Dif- 
ficulty, and yet more, to confirm the Curfe of 
G o d, under which the Plants do likewife groan, 
is the Strudure of Trees, by which it appears, 
that unlefs, there was fomething to hinder their 
[Natural Fruitfulnefs from being exerted, very few 
of ’em would be able to feed and fuftain a far 
greater Number of Men and Beads, than is now 
done by a great many, according to our prefent 
Experience: To fpeak more clearly of this Mat- 
ter, we fee a powerful Example of the wonderful 
Strudure of Trees ; fotafmuch,as if the Branches of 
a Vine, and of feveral other Trees, whether cut 
off or'growing dill to the Mother-Plant, when fet 
in the the Earth, will jput forth both Roots and 
Branches ; as alfo, that the Roots of many fuch, 
as Plumb-Trees an'd qthers, will oftentimes raife 
a whole Wood of new Plants round about the 
Tree which they feed ; from whence the Strength 
of a Tre<? increafing its Fruits by new Plants, does 
manifedly appear. But not to treat of all in par- 
ticular here, it is well known ; i. That each 
Branch of a Tree produces feveral Buds or Knots, 
2. That each of thefe Buds has alfo the Power 
and Faculty of dill producing another Branch, 
which will likewife have its Buds or Fruits. 
3; Thefe Buds mudpafs for fo many Wonders 
with every one that rightly contemplates them 3 
forafmucb as each of ’em, if they be fitted there- 
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to, will grpw up to a large and perfed Tree, 
which agaih will yield thoufands of other Buds 
and Fruits. The Modern Inoculation or Graft- 
ing of Trees, is a notable Inftance thereof ,• for in 
this Cafe, as it is well known, a little (lice or bit 
of the Bark, in which there is a Bud contained, 
is thrull in between the Bark and Wood of ano- 
ther Tree, and fo, if it grows, does commonly 
produce a perfed Tree : And to the end, that we 
may be afcertained, thatfuch a Tree does only pro- 
ceed from the faid Bud, and not from the Trunk of 
that into which it was grafted, we need only obferve, 
that the whole Btanch will be of the fame kind 
with that Tree from whence the Bud was feparated j 
nor fhall we perceive one only Fruit or Leaf upon it 
that was pecudar to the Trunk. Thus, if an Abricot 
be grafted upon a Plumb , a Peach upon a Plumb oc 
Abricot , and a Pear upon a Quince , &c. there will on- 
ly proceed an Abricot from the firft, a Peach from 
the fecond, and a Pear from thethird- Moreover, we 
are taught by the known Obfervations of Garden- 
ers, thatif the little Trunk of the Inoculated Bud 
be pluck’d off, and the Cavity that was made in 
the Bark remain unfilled up, the faid Inoculation 
will not grow on, aitho’ the Tree fhould be flrong 
enough. I will not now ask an Atheift, as one 
might juflly do, whether any reafonable Man can 
imagine, that the Stru&ure of thefe Buds (each 
of which comprife the whole Tree in little, and 
which Tree is produced, and as it were rolled out 
by the increafing and nourifhing Saps) could be 
formed by Chance, and without a Wifdom which 
had in view the growth of Trees, Branches and 
Fruits? And for the farther Convi&ionof an Infi- 
del, and to prove from the foregoing Remarks 
about Buds only, that Trees are capable of pro- 
ducing vaftly more Fruit than we now experi- 
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mentally find, we need only fuppofe,* that the firft 
Branch of a Graft will bear ten Bucft in the firft 
Year, and that each of thofe in the following 
Year will yield a Branch with ten Buds, and fo 
on for twelve Years together, which is but a fmall 
part of tne Years that many Trees attain to ; there 
will be then found in the laft or twelfth Year 
1000,000.000,000 ; or a thoufand times a thoufand 
Millions of Buds upon the fame Tree, each of 
which, according to the Nature of Trees, will 
produce one or more Fruits. 

It muft not be here obje&ed againft us, that 
fuch a Tree which produces Branches from all 
its Buds, would become a thick, clofe and con- 
fufed Wood, infomuch that -it would be able to 
yield no Fruit at all ; becaufe, befides that, no 
Body can tell how the growth or encreafe of Trees 
would have been, in cafe they had been free from 
the Curfe, the Augmentation only of the length 
of the Branches between two Buds would have 
folved the fame. And if we fhould fuppofe, for 
Argument fake, and for a greater Conceffion, that 
the three uppermoft Buds of each Branch fhould 
only be Wood-Buds, and that the feven under- 
moft fhould produce Fruit in their Seafon ; there 
will be after this manner likewife Air and Room 
enough between every Branch of the* Tree; which 
after having flood twenty Years, without reckoning 
the Fruits of the intermediate Years, would be 
able to yield in the 20th or laft Year, a great ma- 
ny thoufand Millions of Fruits from fo many 
Buds. • ' 

Yea, that at prefent there are innumerable 
Buds that remain ufelefs and fruitlefs upon Trees, 
may be feen by lopping the moftand greateft Bran- 
ches of one that is ftrong and found ; where 
one fhall fee a vaft Number of young Branches 
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peeping out at feveral Places. Now that they 
cannot fboot out but at the fame place where 
there were Buds firft, may appear plain enough 
to any one that but takes the Pains of flitting 
a {lender Branch through its Bud length wife, by 
which he will be convinced, that in the Buds 
only are the Paffages through which the Wood- 
Fibres or Veffels can run outwards. Befides that, 
there may be many others that-efcape our Sight ; 
as on both Sides, in the Seam of each Branch 
where it is faften’d to the Wood, there are two 
Buds that few People have obferved : Which, 
if the Branch be cut acrofs, of the thicknefs of 
a Crown-piece, do almoft always afford two Fruit- 
Branches ; or only one on that fide of the Tree 
that the Perfon who cuts it has a Mind to pro- 
duce it, efpecially if with his Knife he cuts away 
the other Bud. [See La Quintinye, Part. IV. Cap. 
XVII, and XXL ] 

They that would be informed of fomething al- 
moft incredible concerning the Fertility of Trees, 
may confult the Tranfa&ions of the Royal French 
Academy , for the Years 1700, and 1701, where he 
will likewife find the fame proved as to Sorrel, 
Parfly, and other Garden-ftuff, by a Calculation 
made upon the Number of Branches and Sprigs, 
cut off from Trees and other Plants, and by count- 
ing the Seed found in each Branch thereof, and in 
particular the wonderful Fruitfulnefs of a Grain of 
Wheat, in many Ears exceeding the Number of 
thofe we commonly find produced thereby ; but 
we have dwelt two long upon this Subject, and 
therefore fhall pafs forwards, 
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Qbfervatiens. 
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Tx> conclude ; Let any one who has read the fore- 
going Sheers.and particularly, what we have quoted 
from the \ TranfaCtions of the French Academy , tell 
us, whether he be not convinced, that the Plants 
£>y their Stru&ureare difpofed to much greater 
Encreafe than rhey really produce^ Certainly the 
Gentlemen Members of the laid Academy, who 
fo diligently and nicely obferve every thing, do 
own, that they are convinced and fatisfied there- 
with, by ufhering in a new Difleriation with thefe 
Expreffions; No Plant does ever arrive to its entire 
Perfection, in comp ar if on of tke Parts vsith vobich it is 
furnijbed. [See the Memoirs 1701. p. 3 26.] From 
whence the foregoing Objection is folved ; it ap- 
pearing thereby, that altho’ there were incom- 
parably more Men in the World, the Plants would 
be more than fufheient for their Food, if they 
were as fruitful as they are capable of being by 
the prefent Structure of their Parrs. And it is 
alfo true, that there mull be a Caufe or Power in 
Nature, whereby among fo many thoufand Plants, 
in fo many thoufand Years, there has been hard- 
ly one but what has been hinder’d from doing 
what it feemed to be made for, that is, from put- 
ting forth all the Buds contained in them, and 
the Fruit that fhould proceed from thence. Now 
let an Atheift or Infidel £hew us the Reafon and 
the Necefiity why .this Obflru&ion fhould have 
any place in Nature, notwithflanding that the 
Strudure and Faculty of all Trees does unqueftio- 
nably tend to the contrary. If any Body fhould 
pretend to aferibe this to any defed in the Sun, 
Air or Earth, it would be very probable, that in 
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fo many Climates and Soils there might at leaft 
one Tree have been found capable of exerting all 
that Fruitfulnefs to which its natural Structure had 
diff ofed it. But this not being fo, any where, 
it muft be owned, that the thing itfelf {hews, that 
thofe who deduce it from the Curfe of an angry 
God, as his Holy Word has taught us, do fur- 
nifh us with an Argument that gives the greateft 
Light to that which is, and would otherwile re- 
main obfcureto every Body, tho* it ffiould not be 
allowed to be true. However, that which can 
be by no means denied, is, that that Sentence 
which was pronounced in the beginning of the 
World, has been hitherto undeniably and incef- 
fantly executed ; and that fo illuftrious a Man, 
who had fo much Honour to lofe, as the Writer of 
the Holy Scriptures, muft have had more than 
a humane Certainty of what was afterwards to 
happen in Nature, who durft, with fo much Af- 
furance, foretell a thing that was likely to be op- 
I pofed by all Men of Judgment and Underftand- 
ing, from the beginning of the World to this 
time : For ’tis beyond all doubt, that fo long as 
the World has lafted, every Man that has con- 
cerned himfelf in the leaft in the Bufinefs of 
Agriculture, has exerted his utmoft Diligence to 
find out Methods to increafe the Fertility of all 
ufeful Plants, and to diminifh the fame in the 
hurtful ones. 

Sict. XXXV. Of Sea-Plants . 

N o w it feems proper that fomething fhould be 
faid here about the Plants that grow at the Bot- 
tom of the Sea, of which they that would fee a 
brief Account, may find it in the TranfaBions of 
the French Academy for the Year 1700. where it 
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will appear like fo many Wonders, to fee them 
fpringing out bl fomethirrg that has no refemblance 
of Roots, and in' PladeS entirely unfruitful ,*! for- 
a'fmuch as being formed* of a fmoothy flat, rbund- 
ifii Body,- with Parts like Leaves, without any 
Appearance of Fibrous Roots, they adhere to 
Rocks, Stones and Shells, knd Other hard Bodies, 
thro’ which there does' not feem the lead Sap to 
be conveyed for their Nouriftim'ent. Mr. Fourne- 
fort reckons up four feveral Kinds of this Sort of 
Plants ‘incite aboveniention^d Fiace. ' f w 

Now that which is to pVpurpofe in this Mat- 
ter, is, that iri order to cbtfvinfc'e thofe that -deny 
the Divine Perfedions, that Plants are neither 
produced by Chance, nor by any ignorant f necef- 
fary Caufes, the Great Creator, thereof has been 
pleafed to (hew hereby ; Fir ft y That Whefeas all 
other Plants feem abfolutely to require to live in 
Air, His unlimited Power, which only operates ac- 
cording to the Council of his own good Pleafure,'| 
will not be bound by fuch Laws; caufing for 
that very End certain Plants- to grow and live in 
the deepeft Bottom of the Sea, where all others 
would certainly dio- Arid, Secondly , to Ci^W, that 
mere Chance can have no place here, he has fur- 
nilhed them with all the Inftruments that are re- 1 
quifite for the Growth, Production, and farther 
Strudure of a determinate Sea-Plant. The fame 
Proof has been likewife ufed above in the- Com- 
parifon between Fillies and othet Animals that . 
live in the Air; and it appears from both, that 
this Wifdom is not confined either to Number, for- 
afmuch as the Fillies and Sea-Plants are innumera- 
ble; nor to Kind, fince there is fo great a variety 
of both ; but that it does all things for its own 
Glory, and in Conformity to its own Pleafure. 
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Sect. XXXVI. ConviBions from all that has been 

[aid above . 


Now to draw a Conclufion from all this, and 
to fee what thofe Mathematicians, who Hand in. 
the firfi: Rank among the Enquirers into Nature, 
have thought upon thefe Matters, we cannot do 
better than to quote the Exprelfions of fylr. Huigens 
in his Cofmotheoros , p. 18, and 19. No Body y I think y 
will deny that there is fomething greater and more won- 
derful in the Structure , Life, Manner of Growth , and 
ProduBion of Plants and Animals , than of lifelefs and 
infenfible Bodies ; tho 7 thefe latter may be more re- 
markable for their Magnitude, fuch as Mountains , 
Rocks, Seas, and the like. Moreover, in both thofe 
kinds of Animate things , the Glory of the Divine Pro- 
vidence and Wifdom appears much more differently and 
eminently ■ For tho 5 a Difciple of Democritus, or of 
Cartefius, fhould perhaps fay, that in order to fhew how 
every thing that we fee both in Heaven and Earth has 
acquired its Exiftence, nothing more is necejfary than 
Atoms or little Particles of Matter and Motion ; yet he will 
in vain endeavour to apply the fame to Plants and Ani- 
mals, nor be able to bring any thing probable from their 
fi>ft Exiftence and StruBure : Since it appears but too 
plainly , that fuch things can never proceed from a ftmple 
and accidental Motion of Bodies, for af much as all things 
are found therein to be adapted to certain Ends and 
Purpofes , with the utmofl 'Forefight and penetrating 
Knowledge of the Laws of Nature and Mathematicks j 
to fay nothing of the Wonders of their ProduBion. 

I thought this Paffage, of which kind I could 
have produced many more from great and good 
Philosophers, very .proper in this Place ; Firft, 
Becaufe an unhappy Atheift might iearn from 
hence how vain that Expectation is wherewith 

many 
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many of ’em are wont to flatter themfelves, name- 
ly, that Men of the greateft Judgment have en- 
tertained the fame Sentiments with them : Since 
we here meet with fo famous a Naturalift, and 
one fo highly efteemed by the learned World, , 
with whom few of thefe Infidels can have the 
Confidence to compare themfelves, fpeaking after 
a manner entirely different from their ill grounded 
Opinions of the Divine Wifdora and Providence. 
Secondly , Becaufe what we have juft now quoted 
fhews, with how much reafon Atheifm ought to 
be fufpeded by itfelf of Error and Falfity, fince 
we fee fuch great Mathematicians openly acknow- 
ledging that which an Infidel muft deny, if he 
would quiet his own Mind. Thirdly , Every one 
that has read this Book of Mr. Huigens , muft like- 
wife own, that he does therein make a very care- 
ful Difference between what can be proved 7 V«e, 
and that which is Uncertain, and can only pafs 
for mere Conjetture : Since this great Mathema- 
tician exprefly declares, that he would not have 
feveral of the Opinions which he there propofes, 
to be received for more than Gueffes and Uncer- 
tainties. 

Now let an Atheift examine himfelf, whether 
he can by far alledge fo much Probability for his 
Sentiments, as is to be found in thefe Conjedcures, 
and let him compare the one with the other. 

This worthy Author (that we may carry the 
Comparifon yet farther) lays down in his Cof- 
motheoros fome fettled Mathematical Truths, and 
which Experience has render’d certain ; and fhews 
how his Conjedures may be made to agree there- 
with : Now what has an Atheift ever done like 
this, who never could advance any other than 
his own Ample Notions for a Foundation to his 
Sentiments ? 
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Moreover, if Mr. Huigtns fuppofes, thac it can- 
not be proved to be impoffible in Nature, thac 
there is Land and Sea- Animals, Plants, and the 
like in the Planets ; he Ihews likewife, by an un- 
deniable Experience, that fomething analogous is 
found upon this Globe. On the contrary, an 
Atheift maintains, that fuch furprifing Mafter- 
pieces, as Animals and Plants are produced by 
Chance, at leaft, without the Wifdom of the 
Maker ; in which, however, fo many well adapt- 
ed Inftruments, and fo many different Motions, 
all ferving to the fame Purpofe, are to be feen : 
Notwithftanding which, he has never yet been 
able to {hew any thing like them in Works of much 
letter Skill and Artifice, fuch as Watches, Mills, 
or even in the fimple Structure of Houfes and 
Chambers, which for the number of Inftruments 
and multiplicity of Motions, fall infinitely fliorc 
of any living Creature or Plant. 

Finally , Notwithftanding all thefe things, this 
Gentleman confeftes all his Speculations to be no 
more than Conjectures ; whilft the Atheift, that 
cannot advance near fo far, and who has the ana- 
logous Experiments perfectly againft him, will have 
his Notions pafs for irrefragable Truths, even with 
the Danger of everlafting Mifery. 


The End of the Second Volume . 
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